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SECTION I
INTRODUCTION
1
1. INTRODUCTION
The use of aquatic macro-invertebrates to monitor the environmental quality of
streams and rivers is widely practised in Great Britain and other parts of the
world.
Whereas chemical sampling gives precise measurements of the conditions
pertaining at the time and place of collection, biological communities
integrate all the chronic and extreme environmental conditions over the
recent past.
The combined acquisition of chemical and biological data provide a greater
understanding than either would on their own.
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SECTION 2
DATA COL LECTION
3
2. DATA COLLECTION
Study sites 

Study sites on the West and East Okement (Table 1) were selected following
consultation between representatives of Devon County Council (DCC), South
West Water (SWWA), Babtie, Shaw and Morton (BSM) and the Freshwater
Biological Association (FBA).
Two control sites were chosen on the West Okement. One, at Vellake Cottage
was upstream of the influence of Meldon Reservoir and the other,
was downstream of the reservoir. This approach was adopted in case
the reservoir itself was having a deleterious impact on the macro-invertebrate
communities. Both control sites were upstream of the possible perturbing
effects of Meldon Quarry and the bypass construction and crossing point.
Unfortunately the quarry adit is situated only some 50 m upstream of the bypass
crossing point. The extent of the construction site is such that it was
impossible to have a sampling site between these two potential sources of
impact. This has inevitably led to difficulties in distinguishing between the
effects of the two influences. Under these circumstances the existence of the
environmentally similar East Okernent stream, which is also crossed by the
bypass but has no quarry workings, provides a form of control situation.
The remaining four sites on the West Okement (W3-W6) were at successive
locations downstream of the quarry and bypass in order to examine the spatial
persistence of any observed perturbation.
The bypass construction and crossing point was the only identified possible
cause of perturbation on the East Okement. Consequently only one control
site (E7) was chosen. The three remaining sites (E8-E10) were at successive
distances downstream of the bypass.
During the study period the visual appearance of the Railway Stream
deteriorated downstream of the point at which the bypass crossed it. In order
to examine the macro-invertebrate communities of this stream sampling sites
were selected upstream and downstream of the joint bypass and railway
crossing point (Table 1). The two sites were well matched for slope, width,
depth, substratum characteristics and degree of shading.
Sam lin ro ranine
The sampling programme was also devised following consultation between the
four interested parties (DCC, SWWA, BSM and FBA).
Samples were taken at quarterly intervals between June 1987 and September 1988(Table 2). By agreement with DCC the December 1987 samples were collected
but not analysed. Provisional plans to sample in December 1988 were
abandoned following consultations.
The Railway Stream was only sampled in December 1987 and these collections were
fully analysed.
The first substantial construction work on the bypass began in late January
1987, prior to the first biological sampling but all major works had been
completed immediately prior to the September 1988 sampling.
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5Sam lin methods
At the suggestion of South West Water, macro-invertebrate samples from the West
and East Okement were collected using a box sampler of the type
recommended by the Standing Committee of Analysts (1982). The area enclosed
by the sampler was 0.05 ma.
Three separate samples were collected from each site on each sampling occasion.
A more common method of sampling used by most British Water Authorities and
River Purification Boards is timed pond-netting (Furse et al. 1981). In order
to compare the effectiveness of pond-netting and box-sampling, collections
were made by both methods at each site visited in June 1987. A single
pond-net sample, of three minutes duration, was taken at each location. The
dimensions of the pond-net were a 900 pm mesh net, with an aperture of
230 x 255 mm and 275 mm bag depth, fitted to a 1.5 m handle.
Collections at the two Railway Stream sites were made by three minute
pond-netting because the channel was too narrow and shallow to use the box
sampler.
Sam le anal sis
Samples were preserved in formalin in the field and taken to the laboratory for
examination. In most cases all macro-invertebrates were removed from the
sample for identification, but occasionally sub-sampling procedures were
adopted. Most taxa, with the exception of Oligochaeta (worms) and
Chironomidae (midges) were identified to species where possible.
The following data were recorded:
Abundance of individual species in each sample.
Abundance of individual families in each sample.
Biological Monitoring Working Party (BMWP) scores, number of scoring taxa
and Average Score per Taxon (ASPT).
The BMWP score system (Armitage et al. 1983) is the biological index most
widely used by Water Authorities for assessing environmental quality of
rivers. It was devised for, and used in, the national River Water Quality
survey conducted by the Department of the Environment in 1980.
Each taxon (usually family) is ascribed a score reflecting the general
pollution tolerance of its component species. The higher the taxon's score the
less tolerant it is of pollution. The site BMWP score is the sum of the scores
of the individual taxa recorded there. Thus the higher the site score the
better its environmental quality is assumed to be. This is because a diverse
range of high scoring (pollution intolerant) taxa indicate that a site is
substantially unstressed.
The Average Score per Taxon (ASPT) is the average score of the taxa present. It
is derived by dividing the site BMWP score by the number of scoring taxa.
The higher the ASPT value the better the site's environmental quality is
assumed to be.
However the precise BMWP scores and ASPT to be expected at an unpolluted
site will depend upon season of sampling, the site's geographical location and
its particular physical and chemical characteristics. These characteristics
include substratum type, width, depth, current speed, distance from source,
site altitude, slope and the unpolluted water chemistry.
The Freshwater Biological Association have developed a computer package(RIVPACS) which enables the BMWP score and ASPT of an unpolluted site in a
particular season to be predicted from measured environmental features (Moss
et al. 1987). Predictions are accompanied by 95% confidence intervals to
allow for statistical variability in biological sampling. The necessary
environmental data for the West and East Okement were collected during
biological sampling visits or have been subsequently acquired from maps or
South West Water (Table 3). In all cases the chemical values used were those
from control sites (W2 and E7) since these represent the natural conditions
which exist in the river upstream of any potential influence of bypass
construction work.
The biological condition of the stream may be assessed by the following ratio
Observed value (score or ASPT) : Expected or predicted value (score or ASPT)
This ratio is termed the Environmental Quality Index (EQI). It has a value of
one if the site exactly meets its optimal quality standard but falls below
unity as quality declines. The values of ASPT acquired by sampling are less
effort dependant, and therefore more reliable, than BMWP scores (Armitage
et al. 1983). Confidence intervals around score-based EQI's are thus greater
than around ASPT-based values of the index.
EQI values may also be computed for the observed and expected number of taxa
and these may be applied to the whole community or to selected taxonomic
groups.
Historical data
All known Water Authority data on the biological monitoring of the
macro-invertebrate communities of the West and East Okement were made
available to the authors by South West Water.
These have been used to compare the biological conditions of the sampling sites
during, and immediately after, the bypass construction phase with those
pertaining prior to these works.
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3. RESULTS
Com arison of box sant les and ond-net sam les
Individual pond-net samples collected at each site in June 1987 were compared
with the equivalent combined results of the three box samples.
Mean BMWP score, number of scoring taxa and ASPT were usually slightly higher
for pond-net samples than combined box samples. However the differences
were never statistically significant, as assessed by the Wilcoxon Matched Pair
test.
Mean score Mean no. taxa Mean ASPT
Box samp I es 82.7 13.4 6.05
Pond-net samp 1es 99.5 15.3 6.24
Wilcoxon Z value
-1.60 -1.82 -1.01
The patterns of environmental quality indicated by the two sampling methods
were also similar. This was indicated by correlation analysis of the BMWP
scores, number of scoring taxa and ASPT's for the 10 sites. In the case of
score and number of scoring taxa the r values are highly significant (score
p <0.02; taxa p <0.01) whilst ASPT only just falls to be significant.
In view of these analyses it was decided that future sampling should be by the
box sampler. This procedure is approved by the Standing Committee of
Analysts and may have more credibility in law or public enquiry.
Enviromnental ualit
BMWP scores, number of scoring taxa and average score per taxon have been
calculated for each West and East Okement site for each sampling occasion(Appendices 1 and 2). Quarterly results have been presented to Devon County
Council in a series of interim reports (Furse et al. 1988) and are reproduced
here in graphical form (Figure 1). Each point is derived from the combined
taxon list from the three box samples collected at that site in that season.
These data have subsequently been compared with predicted values for the
appropriate site and season (Figure 2). This enables direct temporal and
spatial comparison between samples and also allows each site to be assessed
against its optimal environmental quality in the absence of perturbation.
The historical samples collected by South West Water have been examined in the
same way for comparative purposes. Environmental values used to predict
historical indices are the mean of the individual data collected during
1987-88.
Sampling effort for historical data has not been standardised and score values
obtained by South West Water may not necessarily be comparable with
predicted values. This qualification should not apply to ASPT values which, as
noted above, are much less effort dependent.
The two branches of the Okement will be considered separately on a site by site
basis.
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West Okanent
Site WI: This control site is approximately 200 m upstream of Meldon Reservoir
and approximately 3 km upstream of the quarry adit/bypass crossing point.
All observed scores and ASPT's lay within the 95% confidence intervals around
the predicted values (Figure 2). The environmental quality of the site
therefore met normal expectations.
Site W2:This control site is approximately 500 m downstream of Meldon Dam. It
is approximately 100 m upstream of the quarry adit and 150 m upstream of the
bypass crossing point.
All observed ASPT values and all but one of the observed scores fell within
the 95% confidence limits around predicted values. The single exception was
the score obtained by South West Water in December 1986. No details of the
Authority's sampling method are given and the low value may be effort
related. The observed ASPT value for this sample almost exactly matched the
prediction.
The environmental quality of the site met normal expectations.
Site W3: This site is approximately 300 m downstream of the bypass crossing
point and 350 m downstream of the quarry adit.
Historical ASPT values (June 1981 and December 1986) indicate that the
environmental quality of the site met normal expectations at that time. The
score in 1981 (two minutes pond-netting rather than the standard three) wasjust within the expected range but in 1986 (effort undefined) lay just below
the lower 95% confidence interval.
Samples collected during and immediately after the bypass construction
indicate a fall in environmental quality. Only once (March 1988) did the ASPT
value fall within the 95% confidence intervals of the prediction. EQI's for
score were consistently, and often considerably, below expectation.
The environmental quality of this site fell below normal expectations during
1987-88. This decline appeared to be on-going with poorer quality detected in
June and September 1988 than in previous quarters. The EQI values in late
1988 are approximately equivalent to the NWC chemical water quality category
2 (fair).
Site Wk This site is approximately 1 km below the quarry adit and bypass
crossing point.
The single historical EQI for ASPT (December 1986) closely matched expectations
but the score, which was obtained using undefined effort, fell just below the
lower 95% confidence intervals. During 1987-88 the majority of EQI's for ASPT
and all EQI's for score were outside the acceptable range.
The environmental quality of this site fell below normal expectations during
1987-88. Again the values for June and September 1988 were noticeably poorer
than earlier quarters. The EQI values in these months were approximately
equivalent to NWC chemical water quality category 3 (poor).
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Site WS:This site lies approximately 1.5 km downstream of the quarry adit and
bypass crossing point. It also lies about 100 m downstream of the entry of the
Railway Stream.
The average EQI values for this site were lower than for any other sampled. All
values were well below expectations with the lowest EQI's again recorded in
the last two quarters. Unfortunately no historical data have been found for
this site to provide comparison.
The environmental quality of this site was approximately equivalent to NWC
chemical classes 2-3 throughout 1987-88.
Site W6: This site is approximately 2 km downstream of the quarry adit and
bypass crossing point. It is also about 1 km upstream of the confluence with
the East Okement.
Most historical data (June 1981 and December 1986) indicate that the site met
normal expectations at those times. Subsequent EQI values have, with one
exception, been below the predicted range. Recorded values have been rather
more erratic than for the sites upstream but once again the lowest EQI's were
obtained in a later sample (September 1988).
The environmental quality of this site fell below normal expectations in
1987-88. Most EQI values were approximately equivalent to NWC chemical class
2 but the September 1988 values were indicative of chemical class 3.
General: Both control sites met normal environmental quality standards and
therefore indicated no major perturbation to the fauna of the West Okement
river upstream of the Meldon Quarry adit and bypass crossing point.
Historical data generally indicated that sites downstream of the current bypass
crossing point also met normal environmental quality standards. This was
particularly true of the less effort dependent EQI's derived from ASPT
values.
Data collected from sites (W3-W6) downstream of the bypass crossing point show
a marked and continuing decline in biologically-indicated environmental quality
since construction work started.
Any assumption of a causal relationship between the roadworks and the declining
environmental quality of the West Okement ignores another important and
simultaneous development.
Drainage water from the adjacent Meldon Quarry has historically entered the
West Okement near the new bypass crossing point. This quarry water had
consistently low pH, I.e. was very acidic, and had consistently high levels of
metal concentrations. These chemical conditions were considerably more
extreme than normal levels In the West Okement.
Prior to 1987 most water was conveyed to the river via a channel known as the
Meldon Quarry Stream. A smaller proportion drained across moist woodlands in
poorly defined channels. This wetland area acted partially as a sink and
partially as a filter and effectively reduced the effects of quarry water on
the West Okement.
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In 1987 the route of discharge of quarry water to the West Okement was altered
to enable Meldon Quarry to be worked deeper (Construction News 1987). The
new route was via a 60 m deep, 600 mm diameter drainage borehole in the
quarry into a 2.1 m high and 1.6 m wide adit. The adit then gravity fed the
collected water into the West Okement at a point approximately 50 m
upstream of the bypass crossing point.
The precise date at which the adit became operational is not known but
Construction News (1987) suggested that the contract to build the adit would
be completed by the end of June 1987.
No data are available on the quantity or quality of water entering the West
Okement via the adit. In view of the fact that the drained water receives no
treatment it is reasonable to assume that the water entering the river is both
very acidic and with high concentrations of dissolved and suspended metals. It
is also possible that the increased depth of operation at the quarry and the
more efficient drainage system will have led to a corresponding increase in
the quantity of water entering the river.
The effects of any reduction in the pH of the waters of the West Okement
and of any increase in metal loadings can be expected to be deleterious to
many species of macro-invertebrates.
The relative impact of the Meldon Quarry discharge and the bypass construction
must remain the subject of speculation on the basis of existing data. This
situation is exacerbated by there being no opportunity to sample the river in
the stretch between the adit and bypass. However, further circumstantial
evidence is available from the East Okement where the detection of any
impact of bypass construction would not be complicated by acid quarry
drainage.
East Okement
Site E7: This control site lies approximately 100 m upstream of the bypass
crossing point.
Most EQI's lay within the predicted 95% confidence intervals. Indeed two
samples (September 1987 and June 1988) indicate a particularly rich fauna.
The historical EQI for December 1986 fell below expectation as was the case
for many samples taken at this time and whose method of collection is
unknown.
The environmental quality of this site meets normal expectations.
Site E8: This site lies approximately 150 m downstream of the bypass crossing
point.
All historical samples, and those collected during 1987-88 lay within the
predicted 95% confidence intervals.
Environmental quality consistently met normal expectations and no significant
environmental impact, of bypass construction work, upon aquatic
macro-invertebrate communities was detected.
Site E9: This site is situated approximately 500 m downstream of the bypass
crossing point.
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No historical data were available but all EQI values for samples collected in
1987-88 lay within or exceeded normal expectations. No significant
environmental quality reduction was recorded at this site. Lowest EQI values
occurred in March and June 1988 but in all cases they were above the lower
95% confidence interval.
Site EN: This site is approximately 1.5 km downstream of the bypass crossing
point. It is also about 400 m upstream of the confluence with the West
Okement.
Historical samples indicate very good environmental quality at this site in
June 1981 and December 1986. These high standards were maintained in 1987.
A noticeable decline was recorded in March and June 1988, although on only
one occasion did any EQ1 value fall below the acceptable range.
The decline in quality in these two months coincided with similar falls at E9.
During the March 1988 biological sampling the river was heavily discoloured by
a milky suspension of material emanating from construction work at the bypass
crossing point. This, probably inorganic, material either in suspension or
deposited may have been having slight deleterious efects upon the
macro-invertebrate fauna.
Similar, but much less pronounced discolouration of the water, resulting from
bypass construction work, was noted in June 1988.
On each occasion the presence and origin of the suspended material was reported
to Devon County Council and it is understood that remedial action was taken(Devon County Council, pers. comm.).
EQI values for E10, and for E9, were at their usual high levels in September
1988 and therefore there was no chronic decline in environmental quality over
the period of bypass construction.
General: The environmental quality of the East Okement has been maintained at
an acceptably high standard. On only one occasion did either environmental
quality index fall below the acceptable range. A possible reason for the
decline was drawn to the attention of Devon County Council. The
biologically-indicated environmental quality of all four sites, at the end of
the construction period, was as good as the situation prior to the roadworks
and/or predicted standards.
As indicated earlier, these findings provide circumstantial evidence to suggest
that bypass construction may not have been the cause of the reduction in
environmental quality recorded at sites W3-W6 on the West Okement.
Railway Stream
Site RSI: This site is situated 100 in upstream of the adjacent bypass and
railway crossing point.
Predicted target values could not be obtained because streams of this small
size are outside the operating range of RIVPACS. However, the recorded
values in December 1987 of score (146) and ASPT (6.35) suggest the site is
not perturbed and is of good environmental quality.
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Site RS2: This site is approximately 200 m downstream of the adjacent bypass
and railway crossing points.
The recorded values in December 1987 of score (6) and ASPT (3.0) suggest the
site is severely perturbed and is of very poor environmental quality.
General: The decision to sample these sites was prompted by the oily appearance
and diesel-like smell of the stream in September 1987.
Analysis of the samples revealed a major decline in environmental quality over
the 300 m distance between sites.
Chemical analyses and information provided by Devon County Council suggest
that the decline was most likely due to the release of acid quarry drainage
water down the stream.
This water was previously carried by pipeline from Meldon Quarry to the
Okehampton Railway Station. This pipeline was fractured near the course of
the Railway Stream during highway construction and the released water, which
is acidic and has high levels of metals, has subsequently flowed down the
Railway Stream (Devon County Council, pers. comm.).
The added volume of acidic water to the West Okement, upstream of sites W5 and
W6, may have further contributed to their poor environmental quality.
An alternative route, if economically feasible, would be to direct the pipeline
water into a series of small rivulets which previously flowed across
Okehampton Golf Course and disappeared into a wetland area adjacent to the
West Okement.
New drainage arrangements alongside the bypass are reported to have
substantially dried these water courses and this may lead to a consequent loss
of wetland (Devon County Council, pers. comm.). Directing the quarry water
down these channels would restore both them and the wetlands but the
filtering action of the latter should prevent acidic water from entering the
main river.
The fauna 

One hundred and four distinct taxa, principally species, have been recorded
from the study sites. The numbers found at each study site varied from 56 at
site E9 on the lower East Okement to Just 2 on the lower Railway Stream site(Table 4). These 104 taxa are distributed amongst 51 families or larger
taxonomic groupings. The numbers of "families" at each site have also been
counted (Table 4).
The highest number of taxa, both "species" and "families" were generally
recorded at the East Okement sites but approximately similar numbers were
taken from the two control sites (W1 and W2) on the West Okement. Numbers
of species recorded downstream of the West Okement bypass crossing point
and quarry adit were approximately half those recorded at the control sites.
Numbers of taxa at the two Railway Stream sites are based on a single season's
sampling whereas all other lists are compiled from five separate seasons.
The frequency with which individual "species" were found in the fifteen box
samples is given in Table 5. Other taxa recorded from the sites in the June
1987 pond-net samples or in samples collected by South West Water are also
indicated to provide the most comprehensive listings for the sites and the
river system as a whole. Similar family level data are provided in Table 6.
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None of the taxa recorded are particularly rare or of notable conservation
status. Full listings of the number of individuals in each species and family
in each box sample from each site have already been presented to Devon
County Council in a series of interim reports (Furse et al. 1988). These data
are reproduced here (Appendices 3-6) whilst full species lists for the two
Railway Stream sites are given in Appendix 7.
Scrutiny of these appendices shows that it was the high scoring BMWP families,
i.e. those which are least tolerant of pollution, which were principally absent
from, or scarce at, sites W3-W6. These taxa are mainly from three orders of
insects, the Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera
(caddis).
As with BMWP score and ASPT, the Freshwater Biological Association's RIVPACS
system enables the number of families of each order which were recorded at
each site to be compared with the number expected and the result expressed
as Environmental Quality Indices (EQI's).
A simple graphical presentation of the EQI's for each order at each site
illustrates the changes occurring in the river (Figure 3). In these examples
mean EQI's with standard deviations are plotted for each site.
On the West Okement there are marked declines in the EQI values for
Ephemeroptera and Plecoptera downstream of the bypass crossing point and
quarry adit, indicating fewer occurrences of these taxa than expected. A
similar but less pronounced trend is apparent for Trichoptera which generally
occur less frequently than expected throughout the river system. On the East
Okement the frequency of occurrence of all three orders meets or exceeds
expectation on almost all occasions.
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4. CONCLUSIONS
West Okanent 

Control sites on the river immediately upstream and downstream of Meldon
Reservoir are of good environmental quality.
Historically, i.e. pre-1987, sites downstream of the Me!don Quarry adit and theOkehampton bypass crossing point were also of good environmental quality.
Environmental quality of the sites downstream of the quarry adit and the bypass
crossing point declined markedly during the highway construction work (June
1987-September 1988).
Environmental quality at these sites was particularly poor in the latter half
of 1988 when biologically-based environmental quality indices indicated
equivalent NWC chemical quality classes 2 (fair) or 3 (poor).
The decline in quality indices resulted from a reduction in the number of taxa
occurring at these sites, particularly the pollution intolerant insect groups,
mayflies, stoneflies and caddis.
The fall in environmental quality at sites downstream of the bypass crossingpoint coincided with, but may not have been caused by, highway construction
work.
Changes in the manner by which drainage water is discharged from Meldon Quarryinto the West Okement were implemented in mid-1987.
The new drainage system may have led to an increase in the quantity of water
entering the West Okement from the Meldon Quarry although no direct
evidence is available to confirm this theory.
The quarry drainage water is very acidic and carries high levels of dissolved
and suspended metals and this may have a deleterious effect on the fauna of
the receiving stream, the West Okement.
The close proximity of the inflow adit from the quarry to the river and thehighway construction sites precludes a sampling site being established between
them and makes it difficult to distinguish between the impact of the twoprocesses.
The absence of significant deterioration in the environmental quality of theEast Okement, which is similar in size and character to the West Okement andhas a bypass crossing but not quarrying activity, provides circumstantial
evidence to suggest that highway construction may not be the cause of thedecline in environmental quality on the West Okement.
East Okernent

The control site and all three potential impact sites were of generally highquality throughout the period of highway construction.
Slight loss of quality was noted at the two downstream sites (E9 and DO) inMarch and June 198% but even so Environmental Quality Indices were generally
at an acceptable level.
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The fall in environmental quality noted above coincided with discolouration of
the river due to suspended, probably inorganic, material emanating from
construction work at the bypass crossing point.
The suspended material, and its deposition, may have been deleterious to the
aquatic fauna.
The occurrence of the excessive suspended solids load was reported to Devon
County Council and remedial measures were taken.
The values of biologically-based environmental quality indices show that the
quality of all four sites is as high at the end of the highway construction
work as it was before work began.
Railwa Stream
The Railway Stream, 100 m upstream of the adjacent bypass and railway crossing
points, supported an abundant and diverse macro-invertebrate fauna in
December 1987.
The same stream 200 m downstream of the crossing points was almost totally
devoid of macro-invertebrates and was clearly severely perturbed.
This decline in quality is attributable to the continuous or intermittent
release, into the stream, of acid water from Meldon Quarry via a pipeline
fractured during highway construction.
This water subsequently enters the West Okement and may contribute to the poor
environmental quality of the two sites downstream of the inflow point.
Diversion of the released quarry water into small watercourses that cross
Okehampton Golf Course will restore discharge in these channels to pre-bypass
levels and will help maintain wetlands adjacent to the West Okement.
Directing water onto these wetlands should lead to it percolating into the
ground and not flowing directly into the West Okement.
General
South West Water are advised to obtain further information on the quantity and
quality of water entering the West Okement from Meldon Quarry to ensure
that it is not having an unacceptably deleterious effect on the environmental
quality of the river.
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Table 1. Location of study sites, with equivalent chemical sampling site codes.
CodeSite name
West Okement
NGR
Chemical
sampling
point
WI Vel I ake Cottage SX 555 906 SBI
W2 U/S of Meldon Quarry adit and bypass SX 565 928 SB2
W3 D/S of bypass SX 566 932 SB3
W4 U/S of Wigney SX 568 935 SB4
W5 Okehampton Golf Course SX 575 939 SB5
W6 Okehampton Castle SX 585 944 SB6
East Okement


E7 U/S of bypass SX 604 947 SB7
E8 D/S of bypass SX 602 948 SB8
E9 Bal 1Hil I SX 597 946 SB9
EIO Okehampton Grammar School SX 589 949 SBIO
Railwa Stream


RSI 100 m U/S bypass SX 575 937


RS2 200 m D/S bypass SX 576 935


Table 2. Smmpling dates.
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June 1987
September 1987
December 1987
March 1988
June 1988
September 1988
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1.12.87
2. 3.88
13. 6.88
13. 9.88
VV1-Vi6, E7-E10
VV1-VV6,E7-E10
VV3-VV4,VV6, E7-E10, FUS1-FU52
VV1-VV2,VV5
V/1-VV6, E7-E10
VV1-VV6,E7-E10
VV1-VV6,E7-E10
M
Ill
11
1f
la
N
M
M
a
•
N
M
M
O
a
IIM
M
N
M
M
a
M
Th
M
N
IM
Ta
bl
e
3.
En
vi
ro
nm
en
ta
l
da
ta
u
se
d
to
pr
ed
ic
t
ex
pe
ct
ed
B
M
W
P
sc
o
re
s,
A
SP
T'
s
an
d
n
u
m
be
rs
o
f
se
le
ct
ed
ta
xa
.
3a
W
es
t
O
ke
m
en
t


W
I


W
2


W
3


W
4


W
5


W
6
V
ar
ia
bl
e
19
87
19
88
19
87
19
88
19
87
19
88
19
87
19
88
19
87
19
88
19
87
19
88
W
at
er
w
id
th
(m
)
6.
2
6.
1
9.
0
8.
4
9.
7
7.
8
7.
7
7.
1
8.
3
8.
7
15
.0
12
.7
M
ea
n
de
pt
h
(cm
)
34
.8
23
.8
30
.2
20
.4
22
.7
15
.7
28
.3
17
.6
21
.4
15
.4
35
.6
17
.0
Su
rfa
ce
v
el
oc
ity
(ca
teg
ory
)*
4
4
4
4
4
4
4
3
4
4
3
3
Su
bs
tra
tu
m
co
v
er
(%
)







B
ou
ld
er
s
&
co
bb
le
s
79
.7
82
.7
77
.0
84
.7
80
.3
81
.7
83
.3
78
.3
83
.3
78
.3
67
.7
86
.6
Pe
bb
le
s
&
gr
av
el
17
.0
14
.7
20
.3
14
.7
16
.0
17
.0
13
.0
20
.3
14
.0
20
.0
26
.0
11
.0
Sa
nd
3.
3
2.
7
2.
0
0.
3
3.
0
0.
3
2.
3
0.
7
1.
7
1.
0
3.
0
0.
7
Si
lt
&
cl
ay
0
0
0.
7
0.
3
0.
7
1.
0
1.
3
0.
7
1.
0
0.
7
3.
3
1.
7
A
lti
tu
de
o
f
sit
e
(m
)
28
0
28
0
20
0
20
0
19
0
19
0
18
5
18
5
17
5
17
5
16
0
16
0
Lo
ng
itu
de
(°-
'
W
)
4-
02
4-
02
4-
01
4-
01
4-
01
4-
01
4-
01
4-
01
4-
00
4-
00
4-
00
4-
00
La
tit
ud
e
(°-
'
N
)
50
-4
2
50
-4
2
50
-4
3
50
-4
3
50
-4
3
50
-4
3
50
-4
3
50
-4
3
50
-4
3
50
-4
3
50
-4
4
50
-4
4
D
ist
an
ce
fro
m
so
u
rc
e
(km
)
7.
4
7.
4
10
.0
10
.0
10
.5
10
.5
10
.9
10
.9
11
.7
11
.7
12
.1
12
.1
Sl
op
e
(m
km
-1
)
19
19
25
25
20
20
16
.5
16
.5
10
.2
10
.2
12
.7
12
.7
D
isc
ha
rg
e
ca
te
go
ry
+
2
2
2
2
2
2
2
2
2
2
2
2
To
ta
l
al
ka
lin
ity
(m
g
14
Ca
CO
3)
5.
1
5.
1
5.
1
5.
1
5.
1
5.
1
5.
1
5.
1
5.
1
5.
1
5.
1
5.
1
Ch
lo
rid
e
(m
g
1-
1C
I-)
8.
1
8.
1
8.
1
8.
1
8.
1
8.
1
8.
1
8.
1
8.
1
8.
1
8.
1
8.
1
*
Su
rfa
ce
v
el
oc
ity
ca
te
go
rie
s:
3
=
>
25
-5
0
cm
se
c-
1.
4
=
1>
50
-1
00
cm
se
c
-
1
+
D
isc
ha
rg
e
ca
te
go
ry
:
2
=
>
0.
31
-0
.6
2
cu
bi
c
m
et
re
s
se
c-
N
J
V1
=
1
M
I
U
M
le
M
I
N
M
SI
M
M
I
-
-
IM
M
IS
-
I=
3b
Ea
st
O
ke
m
en
t


E7


Ef
i


E9


EI
O
V
ar
ia
bl
e
19
87
19
88
19
87
19
88
19
87
19
88
19
87
19
88
W
at
er
w
id
th
(m
)
8.
7
8.
8
7.
0
7.
8
7.
5
7.
0
9.
0
9.
3
M
ea
n
de
pt
h
(cm
)
29
.4
24
.3
41
.6
27
.7
23
.2
19
.7
24
.6
17
.3
Su
rfa
ce
v
el
oc
ity
(ca
teg
ory
)*
4
4
5
4
4
4
3
3
Su
bs
tra
tu
m
co
v
er
(%
)





B
ou
ld
er
s
&
co
bb
le
s
78
.7
70
.0
73
.3
76
.0
73
.3
65
.3
69
.3
74
.0
Pe
bb
le
s
&
gr
av
el
18
.0
28
.3
20
.3
20
.3
19
.7
30
.3
24
.7
22
.7
Sa
nd
3.
0
1.
7
5.
7
1.
3
6.
0
3.
3
4.
7
2.
7
Si
lt
&
cl
ay
0.
3
0
0.
7
2.
3
1.
0
1.
0
1.
3
0.
7
A
lti
tu
de
o
f
sit
e
(m
)
19
5
19
5
18
5
18
5
17
5
17
5
15
7
15
7
Lo
ng
itu
de
(°-
'
W
)
4-
58
4-
58
4-
58
4-
58
4-
59
4-
59
4-
59
4-
59
La
tit
ud
e
(°-
'
N
)
50
-4
4
50
-4
4
50
-4
4
50
-4
4
50
-4
4
50
-4
4
50
-4
4
50
-4
4
D
ist
an
ce
fro
m
so
u
rc
e
(km
)
6.
8
6.
8
7.
0
7.
0
7.
4
7.
4
8.
4
8.
4
Sl
op
e
(m
km
-')
31
.2
31
.2
31
.2
31
.2
15
.9
15
.9
21
.2
21
.2
D
isc
ha
rg
e
ca
te
go
ry
+
2
2
2
2
2
2
2
2
To
ta
la
lk
al
in
ity
(m
g
1-
1
Ca
CO
3)
5.
7
5.
7
5.
7
5.
7
5.
7
5.
7
5.
7
5.
7
Ch
lo
rid
e
(m
g
I-
1
Cl
-)
8.
6
8.
6
8.
6
8.
6
8.
6
8.
6
8.
6
8.
6
*
Su
rfa
ce
v
el
oc
ity
ca
te
go
rie
s:
3
an
d
4
se
e
ta
bl
e
3a
.
5
=
>
10
0
cm
se
c-
1
+
D
isc
ha
rg
e
ca
te
go
ry
:
2
=
>
0.
31
-0
.6
2
cu
bi
c
m
et
re
s
se
c-
1
N
J O
N
27
Table 4. The number of distinct "species" and "families" recorded at each study
site during 1987-88.
Site
WI W2 W3 W4 W5 W6 RSI RS2 E7 E8 E9 EIO
Species 40 50 29 29 29 27 26 2 54 48 56 52
Families 24 30 19 22 21 20 23 2 31 30 35 34
Table 5. The frequency of occurrence of 'species in the 15 box samplescollected during 1987-88.
Nest Okement(WI-W6).Railway StreamU/S Bypass(RSII, D/S Bypass(R52). East Okement(E7-E10).
N = absent from box samples, present in pond-net samples. H = Historical, pre-I987, only.
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SITE
TAXON kl W2 W3 W4 W5 W6 RS1 RS2 E7 EQ E9 EIO
TRICLADIDA(FLATWORMS)
Planariidae
Polycelis felina 5 5 5 7 1 1 + - 4 7 3 5
Phagocatavitta 8 2 1 7 4 2 - - 2 3 6 -
Crenobia alpine 1
Dendrocoelidae
Dendrocoelumlacteum
NEMATODA(NEMATODES)
Nesatoda
6ASTRODA(SNAILS)
Hydrobiidae
Potamopyrgusjenkinsi
Ancylidae
Ancylus fluviatilis
Zonitidae
ionitoides nitidus
1--1--1I2I
333I
+-I323
BIYALVIA(BIVALVESNAILS)
Sphaeriidae 1 - - 2 6 + - - I
OLISOCHAETA(TRUEWORMS)
Oligochaeta 15 14 15 15 15 15 + + 15 15 15 15
HIRUDINEA(LEECHES)
6lossiphoniidae
6lossiphonia complanata
Helobdella stagnalis
ARACHN1DA(SPIDERS& MITES)
Hydracarina 8 7 3 I 3 2 - - 3 8 9 11
AMPH1PODA
Ramsaridae
6ammaruspulex I 1 - - + 1 7 3 3
EPHEMEROPTERA(MAYFLIES)
Baetidae
Baetis scashus
- 5NIIH - 6 6 9 11
Baetis vernus 9 7 4 5 3 2 - 3 2
Baetis rhodani 3 7 6 2 2 1 - 11 14 15 8
8aetis muticus + - 4 N - N
Centroptilum luteolum I 1
Heptageniidae
Rhithrogena sesicolorata - H + - 9 5 6 2
Heptagenialateralis H 8 1 - - 1 - 5 1 2 5
Ecdyonurussp. 1 8 2 2 - 1 - 11 8 10 10
Leptophlebiidae
Leptophlebia marginata 1
Paraleptophlehia submarginata I 1 2 I
Hahrophlebia fusca 1 -
Ephemerellidae
Epheserella ignita 5 - N - 2 H - - 5 6 6 9
Ephemeridae
Ephemerasp.
Caenidae
Caenis rivulorum 1 N 1
29Table 5 (cont.)




SITE




TAXON WI W2 W3 W4 115 116 RS1 R52E7 E8 E9 EIO
PLECOPTERA(STONEFLIES)







Taeniopterygidie







Brachyptera risi 3 1




1 1 -
Neaouridae







Protonesura aeyeri 8 2 - - 2 1 + -3 2 2 N
Amphinenurasulcicollis 7 4 4 3 3 1 - -3 4 2 2
Nenurella picteti






1 -
Nenouraavicularis
- 1




1 I 3
Omura canbrica group







Leuctridie







Leuctra geniculata
- -






Leuctra ineres 10 10 4 3 2 H


-7 4 2 -
Leuctra hippopus 3 3 2 1 1


1 - - I
Leuctra nigra





1



Leuctra fusca 7 8 2 1


3


-8 6 6 5
Perlodidae







Perlodes sicrocephala 5 6




3 4 4 2
Isoperla gramnatica 9 8 1 3 - H - -3 I 2 -
Perlidae







Dinocras cephalates
- 2






Chloroperlidae







Chloroperla torrentiva 8 10 2 2 - 2 + -12 4 4 2
Chloroperla tripunctata 4 9 1 1 3 H - -12 8 7 8
ODONATA(DRA6ON/DANSELFLIES)







Cordulegasteridae







Cordulegaster boltonii





N - -
COLEOPTERA(BEETLES)







Dytiscidae







Oreodytessanmarkii



1



2 1
Oreodytesseptentrionalis







Hydroporustessellatus
- N N





6yrinidae







Orectochilus villosus H? 4




N - 1
Hydrophilidae(incl.Hydraenidae)







Hydraenagracilis 2 3




9 1 - 1
Helophorusbrevipalpis







Anacaenaglohulus







Scirtidae (=Helodidael







Elodes(=Helodes) sp.



- - +



Eleidae







Elnis aenea 14 4 1


2 + -6 6 13 7
Esolus parallelepipedus





3 13 11
Linnius volcknari 15 5 7 3 5 12 - -12 10 15 14
Oulimnius troglodytes 1






Oulinnius tuberculatus 4






SIALIDAE(ALDERFLIES)







Stolid'.







Sialis lutaria






1


Stalls fuliginosa


I -


IN I - -N



0Table5(cont.)



SITE




3
TAXON WIN2 M3 114115II6RS1R52E7 EU E9 EIO
TRICHOPTERAIC DDISFLIES)







Rhyacophilidae(incl.filossosmatidae)







Rhyacophiladorsalis 53 2 - - - + - 4 9 8 2
Rhyacophila•unde





N - -
Agapetussp.




+ - - 4 - 1
Philopotaeidae







Philopotasuseontanus




+ - 1
- -


Worealdiasp. -- 1





N
Polycentropodidae







Plectrocneeiaconspersa





I - I 1
Plectrocneeiag niculata I1 N


N -


- 1 - 1 -
Polycentropusflavoeaculatus 1II


1113


- - 4 2 3 1
Polycentropuskingi H5 N 4 1 5


- 3 4 4 6
Psychoeyiidae







Tinodeswaeneri N






Lypesp.




+




Hydropsychidae







Hydropsychepellucidula -4






Hydropsychesiltalai 26 2 1 2 H - - 8 4 4 4
Diplectronafelix







Hydroptilidae







Hydroptilasp. H






Lienephilidae







Drususannulatus H






Potaeophylaxcingulatus


- 1 - - - 1 -


Micropternaseguax




+




Beraeidae







Beraeasaurus




+




Odontoceridae







Odontoceruealbicorne





I N - 1
Leptoceridae







Athripsodessp.






1 3
Mystacidesazurea






1 1
Oecetissp.






1
Soeridae







Silopallipes





4 1 N 2
Lepidostmatidae







Lepidostoeahirtue





I - 2 2
Sericostosatidie







Sericostoeapersonatue


-5NNN5


+ - 9 7 8 It
LEPIDOPTERA(AQUATICMOTHS)







Pyralidae 1PI - - 11
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SITE




TAXON MI W2 N3 M4 115 $6 RS1 RS2E7 ES E9 EIO
DIPTERA(TRUEFLIES)







Tipulidae







Dolichopezaalbipes







Tipulasp.







Pediciarivosa





4.1 - -


Dicranotasp. 11 3 N 2 6 2


-11 8 4 6
Lienophila(Eloeophila)sp. 2 2


2 1 2


2 3 2 3
Ceratopogonidae
- - 1 2 3 4 - 1 2 2 2
Chironosidae 15 15 14 13 15 15


-14 15 15 15
Sisultidie







Sieuliusvernusgp. 4 2




3 2 4 -
Sisuliuscryophiluegp. 5 2 -


- -


8 N 1 -
Sieuliusvariegatuegp. 7 6 3



9 7 1 -
Sieuliumornatumgp. 6 2 3 - 1 1


-2 2 2 -
Eepididae







Cheliferagp.
- 2 N




1 3 3
Neeerodrosiagp. - - 1



1 - I 1
Wiedeeanniagp. 3 6 4 3 5 I - -3 5 5 7
Dolichopodidie






1 -
Rhagionidae







Atherixibis
- - - 1 1 2 - -4 6 5 3
Atherixearginata
- 3 - 1
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WestOkesent1111-1161.RailwayStreamU/SBypass(R511,D/SBypass(RS2).EastOkement(E7-E10).
N absentfromboxsamples,presentinpond-netsamples.H=Historical,pre-I987,only.




SITE




TAXON NI W2 W3 II4W5 V6 RS1RS2E7 ES E9 EIO
TRICLADIDA(FLATWORMS)







Planariidae 11 6 6 10 4 4


-5 8 7 5
Dendrocoelidae






1 -
NEMATODA(NEMATODES)







Nematode 1 - - 1


- -I 1 2 1
6ASTRODA(SNAILS)







Hydroblidae





3 3 3 I
Ancylidae




f -1 3 2 3
Zonitidae






1
BIYALVIA(BIVALVESNAILS)







Sphaeriidae
- 1 - - 2 6


-- I


OLIMICHAETA( RUENORMS)







Oligochaeta 15 14 15 15 15 15 • 15 15 15 15
HIRUDINEA(LEECHES)







6lossiphoniidae







ARACHNIDA(SPIDERSMITES)







Hydracarina 8 7 3 1 3 2 - -3 8 9 II
AMPH1PODA







Ranmaridae


1 - I - -


-1 7 3 3
EPHEMEROPTERA(MAYFLIES)







Baetidae 12 11 8 5 6 3


-13 15 15 12
Heptageniidae 3 15 3 2 - 2


-14 11 12 13
Leptophlebiidae 6 2




1 3 2
Ephemerellidae 5 - N - 2 H - -5 6 6 9
Ephemeridae







Caenidae
- 1





N I
PLECOPTERA(STONEFLIES)







Taeniopterygidae 3 1




1 1 -
Nemouridae 10 10 6 3 4 2


-9 7 5 5
Leuctridae 15 15 8 5 3 3 r -14 12 12 7
Perlodidae II 9 1 2 - H - -5 5 6 2
Perlidae
- 2






Chloroperlidae 12 15 4 4 3 2


-15 12 10 II
ODONATA(DRABON/DAMSELFLIES)







Cordulegasteridae





N - -
COLEOPTERA(BEETLES)







Dytiscidae
- 2 N - - N - -7 - 2 1
Syrinidae 1 3 - - 1 - - -- N - I
Hydrophilidae 2 2 - -


-N-


-911


1
Scirtidae(=Helodidae)







Elmidae 15 8 7 4 5 14


-12 14 15 15
SIAL1DAE(ALDERFLIES)







Sialidae



-1-1N1-



N - 1
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SITE




TAXON WI W2 113N4 115W6 RS11162E7


E9 EIO
TR1CHOPTERAIC DDISFLIES)







Rhyacophilidie(inc1.6lossospeatidae)6 5 2 1


2 + -7 12 9 5
Philopotasidae -


1



r -1


N
Polycentropodidae 9 11 3 8 3 10 r -10 8 12 12
Psychosylidae N




4



Hydropsychidae 3 9 5 1 3 H 4 -10 4 6 4
Hydroptilidie H






Lienephilidie
Beraeidie
H


-


1


+
r
-1 - 1


Odontoceridae





1 N


1
Leptoceridae






1 4
6oeridae





4 4 N 3
Lepidostosatidae





1 - 2 3
Sericostosatidae


5 N 1 N 5 4 9 7 9 11
LEPIDOPTERA(AQUATICMOTHS)







Pyralidae 1 N - - N




D1PTERA(TRUEFLIES)







Tipulidie 11 5 N 4 7 3


+11 11 6 7
Ceratopogonidae


1 1 3 4


1 1 2 1
Chironosidae 15 15 14 13 15 15 + 14 15 15 15
Sisuliidae 11 8 5 - 2 1


-12 10 4


Empididie 3 8 4 3 5 1


5 6 8 10
Dolichopodidae







Rhagionidae - 3 1 2 1 2


4 6 5 3
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FIGURES
Figure 1
A30 OKEHMPTONBYPASSSCHEME MACRO"IVERTEBRATESURVEY
INDICESOF ENVIRONMENTALQUALITY- WEST OKEMENT JUNE 8th 1987
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Figure I (cont.)
A30 OKEHAMPTONBYPASS SCHEME MACROINVERTEBRATESURVEY
INDICESOF ENVIRONMENTALQUALITY- WEST OKEMENT,SEPTEMBER10th 1987
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Figure 1 (cont.) 37
A30 OKEHAMPTONBYPASSSCHEME MACROINVERTEBRATESURVEY.
INDICESOF ENVIRONMENTALQUALITY— WEST OKEMENT 2nd MARCH 1988
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Figure 381 (cont.)
A30 OKEHAMPTONBYPASSSCHEMEMACROINVERTEBRATE SURVEY
INDICESOF ENVIRONMENTALQUALITY- WESTOKEMENT,
COMBINEDBOX SAMPLES
JUNE 13th1988
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A30 OKEHAMPTONBYPASS SCHEME MACROINVERTEBRATESURVEY
INDICESOF ENVIRONMENTALQUALITY - EAST OKEMENT,SEPTEMBER10th 1987
COMBINEDBOX SAMPLES
Salmonidstream
110 •
105
Bypass BMWP
Score
100
•
	
E8 E9 El0
16 •
NUMBER

15 • OF TAXA
6.7
E7E8E9EIO
•
6.6
6.5
6.4
ASPT
•
E7 E8 E9 EIO
Figure 1 (cont.)
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Figure2. EnvironmentalQualityIndices based on BMWP scores and ASPT.
Squareshistoricaldata.Circlesdata collectedby box sampler
1987-88. M = March,J = June,S = September,D = December.
Solidhorizontalline,EQI=1.Brokenhorizontallinesare
95% confidencelimits.
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Figure 2 (cont.)
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Figure2(cont.)
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Figure2
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Figure 2 (cont.)
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Figure 3. Environmental Quality Indices based on the number of selected
orders of insects occurring at each site. Values are means of five
separate sampling occasions with standard deviations.
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Figure 3 (cont.)
3b = East Okement
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Figure 1 (cont.)
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Appendix 1. West Okement. BMWP scores, number of scoring taxa and ASPT's
for each individual box-sample.
A30OKEHAMPTONBYPASSCHEME MACROINVERTEBRATESURVEYOFTHEWESTANDEASTOKEMENTRIVERS,
WESTOKEMENT- JUNE8th 1987 IDS=BOXSAMPLE)
BIOLOGICALMONITORINGWORKINGPARTYIBMWP1SCORESANDAVERASESCORESPERTAXONIASPTI
INDEX
VELLAKECOTTAGE
SITEWI
U/S ADIT/BYPASS
SITE82
D/S BYPASS
SITE83
S TENAME
WHEY
SITE84
GOLFCOURSE
SITEW5
OKEHAMPTONCASTLE
SITE116


U/S


BSI 8S2 1353 BSI 8S2 893 BSI 852 8S3 BSI 852 893 BSI 892 8S3 BSI 892 853
BMWPSCORE 27 64 47 65 44 103 25 27 36 19 31 56 6 34 20 25 64 44COMB.SCORE


74


108


53


68


37


71


No.TAXA 6 II 8 9 7 15 5 6 7 5 6 9 3 7 5 5 II 8COMB.No.TAXA


12


16


10


II


8


12


ASPT4.50


5.82 5.88 7.22 6.29 6.87 5.00 4.50 5.14 3.80 5.17 6.22 2.00 4.06 4.00 5.00 5.82 5.50COMB.ASPT


6.17


6.75


5.30


6.18


4.63


5.92
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Appendix 1 (cont.)
K HAM N P H R T V T V
	
11 MN - T I • AN
0 081A NTRNON RTYI NW 5 R N R R I N IA ATI
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1011COURSE
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1151152053
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85I
U/S
BSSI
SMNPSCORE86 06 91 92 86 93 35 46 B 9 29 11 21 26 55 18 22 35
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No.TAIA13 14 14 14 14 15 6 9 3 3 6 3 5 6 10 5 6 7
COMB.No,TAXA 17
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COMB.ASPT 6.65
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Appendix 1 (cont.)
A K HAW N A R F T AN EA K MEWII V RS.
M -ANn9 :IMP I
6ICA TAN RKNPR I M A R R PRTINIA PT1
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OSOS853
0/5 BYPASS
SITE83
SB5
SITENAME
816NEY
SITE114
SS
	
BOLFCOURSEOKENAKPIONCASTLE
SITEWSSITE 86
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Appendix 1 (cont.)
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A IIUK
PAR 51TEMAME

YELLAXECOTTAGE
'81TE111
U/S ADIT/BYPASS
SITE12
0/1 BYPASS
IITE 13
U/S NIONEY
11TE114
BOLTCOURSE
SITENS
OUNAMPIONCASTLE
SITE16
MP SCORE88 93 76 79 68 81 10 12 17 13 20 13 19 15 21 30 25 33COM1.SCORE 98


100


37


23


36


18


Mo.TAtA14 15 13 13 11 12 4 4 5 4 5 4 5 4 6 6 5 7COMI.No. TA1A 16


16


5


6





ASTI6.21 6.20 5.85 6.08 6.18 6.75 4.50 3.00 3.40 3.25 4.00 3.75 3.10 3.75 4.00 5.00 5.00 4.71COMP.APT 6.13


6.25


4.61


1.17


4.50


5.33


62
Appendix 1 (cont.)
A30%TENNI!N VP H A OPTHENESTAND MT
 OKENENTAly185.mN - A th 1988IllaDOXpriat!IolaCALMNITORNO11AKN PARTYNNW A NIginicatER TATONTRIM
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Appendix 2. East Okement. BMWP scores, number of scoring taxa and
ASPT's for each individual box-sample.
A 0OKEHANPIONBYPASSSCHEME MACROINYERTEBRATESURV YF THEWE ANDEAT K NNTRI S.
EAT KENN!-JUNE8th1987I 'BOXSAP
8 LOGICALMITRINGN KINPARTYIBPI SCORESANDAYRAGES PERT X IAPT1
INDEX


U/SBYPASS
SITEl


D/SBYPASS
SITE S
SITENAME
BALLHILL
SITE9
GRAMMARSCHOOL
SITEIO



BSI 892 S3 BSI 892 853 BSI 892 53 BSI 852 1193
81111PSCORE 44 66 57 62 53 04 96 57 49 71 119 04
COMB.SCORE


93


93


106


124


No.TAXA 7 11 9 II 10 14 15 10 0 II 17 12
COMB.No.TAXA


14


16


17


1B


APT 6.246.006.33 5.645.306.00 6.405.706.13 6.457.007.00
COMB,ASH
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5.81


6.21


6.84
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Appendix 2 (cont.)
A30OKEHAMPTONBYPASSCHEME MACROINVERTEBRATESURVEYOFTHEWESTANDEASTOKEMENTRIVERS.
EASTOKEMENT- SEPT.10th1987185:801SAMPEl
BIOLOGICALMONITORINGWORKINGPARTY(PRP)SCORESANDAVERAGESCORESPERTAXON1ASPTI
INDEX


U/SBYPASS
SITEE7


D/SBYPASS
SITEES
SITENAME
BALLHILL
SITEE9
GRAMMARSCHOOL
SITEEIO



BSI 892 853 BSI 862 853 BSI $


118 B 2 893
GAWPSCORE 114 106 105 115 100 105 122 121 102 116 90 98
COMB.SCORE


135
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No.TAXA 18 17 17 17 15 16 18 17 15 16 13 14
COMB.No.TAXA
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20


21


19


APT 6.336.246.18 6.766.676.56 6.757.126.80 7.256.927.00
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Appendix 2 (cont.)
A30OKEHAMPTONYPASSCHME MACRN REA FH N YEAS

EASTOKEMENT- ARH 2nd 9 T I AMP
BIOLOGICALMONITORINGWORKINGPARTY(BMW S RE AN AYRA RE R TAXONA PII
INDEX
U/SBYPASS
SITEEl


SITENAME
B/SBYPASSBALL HILL
SITEESSITE E9


GRAMMARSCHOOL
SITEEIO


BSI 852 53 B $2 $3 B S B BST B
WIMPSCORE 72 80 04 60 76 77 6473


67 IA 50 62COMB.SCORE
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107
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No.TAXA 11 13 13 10 II 13 1012


II 10 8 10COMB.No,TAIA
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16
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Appendix2 (cont.)
A0OKHAMPTOY 9 V
ASOKMN - UN I AMP
0100CALNONTOR1NRE PARY WP R N RA ft IASP11

INDE1 EITENAME

U/BBYPASS
BITET
$9
DM BYPASS
BITE8
BALLHILL
SITE9
MANNARSCHOOL
SITE10
BMWSCORE 100 121 103 89 81 71 64 B1 61 34 59 49COMB.SCORE


155


119


94


74


No.TAXA 17 17 15 14 13 12 12 13 10 7 10 8
COMENo.TAXA


22


IS


It


18


ASPT 6.357.126.07 6.366.233.92 5.336.236.10 4.865.906.13CORI,ASPT


7.05


6.61


5.88


6.17
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Appendix 2 (cont.)
A30AKEHAMPTONBYPASSCHEMEMARONVERTA V TE ANDA_TOKEMENTRIVERS,
EASTOKEMENT- SEPTEMBER13th 1900(85:001SAMPLE)
BIOLOGICALMONITORINGWORKINGPARTY(BMWSCORESANDAVERAGESCORESPERTAXONIASPII


U/SBYPASS
SITEE7
018BYPASS
SITEE8
SITENAME
HILL
SITEE9
BALL EIRAMMARSCHOOL
SITEIO


BSI B52 853 BS BS2 BS I 852 B 3 SI 162 853
BHPSCORE 62 79 87 80 84 59 74 58 70 75 71 87COMB.SCORE


107


95


115


135


No,TAXA 10 13 14 13 14 10 II 10 13 12 II 13COMB.No.TAXA


17


16


17


19


ASPT 6.20 6.08 6.21 6.15 6.00 5.90 6.73 5.00 6.00 6.25 6.45 6.69COMB.ASPT


6.29


5,94


6.76


7.11
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Appendix 3. West Okement. Abundance of each individual "species"
in each box,sample for each month of sampling.
A30OKEHAMPTONBYPASSCHEME MACRAVERTRATEURY OFTH U T AND ENET R ERS.
RESTOKENENT- JUNE8th 1987(BS'S I SAMPL)
ABUNDANCESOF NDIYIDUALSPCIES N EACHSAMPLE
TAXONAME
VELLAKECOTT
SITEMI
BSI 992893
U/S ADIT/BYPASS
SITE112
BSI11521153
D/SBYPASS
SITEM3
BSI 992
SITENAME
M4
853
U/S RIMY 6OLFCOURSE
SITE115
BS1152BSI
OKEHAMP.CASTLE
SITEW6
BSI1152853
TRICLADIDA(FLATWORMS)
Planariidae
1153
SITE
BSI 852
Polycelis feline 0 0 0 00I I 0 1 I 0 0 0 0 0 0 0 0
Phagocatavitta 0 2 0 000 0 0 0 0 0 0 0 0 0 0 3 0
NEMATODAINEMATODES1 0 0 0 000 0 0 0 0 0 1 0 0 0 0 0 0
OLISOOHAETA( RUEWORMS] 1 61 21 0244 7 47 21 15 8 100 43 38 13 2 34 7
HIRUDINEA(LEECHES)









6lossiphoniidae









Slossiphonia cosplanata 0 0 0 000 0 0 0 0 0 0 1 0 0 0 0 0
Helobdelle stagnalis 0 0 0 000 0 0 0 0 0 0 1 0 0 0 0 0
ARACHNIDA(SPIDERS6 MITES)









Hydracarina 0 0 3 100 0 0 0 0 0 0 0 0 0 0 0 0
Orihatidae 0 I 0 000 0 0 0 0 0 0 0 0 0 0 1 0
EPHEMEROPTERA!MAYFLIES)









Baetidie









Baetis sp. 0 0 0 0015
 0 0 0 0 0 I 0 I 0 0 0 0
Baetis scasbus 0 0 0 036 0 0 0 0 0 0 0 I 0 0 0 0
Baetis vernus 2 4 7 8751
 0 2 0 1 1 I 0 0 0 0 1 1
Baetis rhodani 0 0 0 000 0 0 1 0 0 0 0 I 0 0 0 0
Heptageniidae









Neptagenialateralis 0 0 0 1I4 0 0 0 0 0 0 0 0 0 0 0 0
Ecdyonurussp. 0 0 0 010 0 0 0 0 0 0' 0 0 0 0 1 0
Epheserellidae









Epheserella ignite 0 1 I 000 0 0 0 0 0 0 0 0 0 0 0 0
PLECOPTERA(STONEFLIES1









Nesouridae









Asphinesurasulcicollis 0 I 0 004 0 0 2 0 0 1 0 I 1 0 I 0
Leuctridae









Leuctra sp. 0 4 2 04)7 5 0 I 0 0 2 0 0 0 0823


Leuctra geniculata 0 0 0 000 0 I 0 0 0 0 0 0 0 0 0 0Leuctra inersis 7188
 6212 1 0 0 0 0 1 0 I 0 0 0 0
Leuctra fusca 0 0 0 000 0 0 0 0 0 0 0 0 0 2 2 3
Perlodidae









Isoperla grassatica 0 0 1 301 0 0 0 0 0 2 0 0 0 0 0 0Perlidae









Dinocras cephalotes 0 0 0 001 0 0 0 0 0 0 0 0 0 0 0 0
Chloroperlidie









Chloroperla torrentius 0 1 0 11417 0 0 0 0 1 I 0 0 0 0 4 2COLEOPTERA(BEETLES)









Hydrophilidie









Hydrsenagracilis 0 0 0 001 0 0 0 0 0 0 0 0 0 0 0 0
Elsididae









Elsis aenea 0 4 2 000 0 0 0 0 0 0 0 0 0 0 0 0
Lisnius volckeari 2 12 10 000 0 0 0 0 0 0 0 0 0 3 1 I
Oulisnius sp. I 0 0 000 0 0 0 0 0 0 0 0 0 0 0 0
Oulisnius troglodytes 0 0 I 000 0 0 0 0 0 0 0 0 0 0 0 0
Oulisnius tuberculatus 0 3 I 000 0 0 0 0 0 0 0 0 0 0 0 1
69
Appendix 3 (cont.)
A0OKEHAMPTONBYPASCHEMEMACROINVERTEBATESURVEY0 THEWESTANDEASTOKEMENTRIVERS.
NESTOKEMENT-JUNEeth19811:154011SANEl
ABUNDANCESOFINDIVIDUALSPECIESINEACHSAMPLE
TAIGANAME
VELLAKECOTT.U/SADIT/BYPASS
SITEAlSITE W2
1SBSI BS
D/ BYPASS
SITEW3
BS
SITENAME
114
8S3
SOLFCOURSE
SITE115
8853
MBANK CASTLE
SITE116
BS852BS3
TRICHOPTERA(CADDISFLIES)
Rhyacophilidie
U/SDISNEY
SITE
Rhyacophilasp. 0 0 0 1 0 0 0 0 0 01.0
 0 00 0 0 0
Rhyacophiladorsalis 0 0 0 0 0 1 0 0 1 0 0 0 0 00 0 0 0
Polycentropodidae 0 0 0 0 0 2 0 0 0 0 0 0 0 00 0 0 0
Polycentropussp. 0 0 0 0 0 0 0 0 0 0 0 1 0 00 0 0 0
Polycentropusflavosaculatus0 0 0 4 1 2 3 0 0 0 0 0 0 00 0 0 0
Polycentropuskinqi 0 0 0 1 4 0 0 0 0 I SO 0 00 2 0 4
Hydropsychidae










Nydropsychesiltalai 0 0 0 3 0 0 0 2 0 0 0 0 0 11 0 0 0
Sericostosatidle










Sericostosapersonatua 0 0 0 0 0 1 0 0 0 0 0 0 0 00 0 0 0
DIPTERA1TRUEFLIES)










Dipteraindet. 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 1 0
TipulIdae










Eloaophilasp. 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 2 0
Dicranattsp. 0 4 2 0 0 0 0 0 0 0 0 1 0 I1 0 1 1Ceratopagonidae 0 0 0 0 0 0 0- 0 0 0 0 I 0 00 1 0 1
Sisuliidae










Sisuliussp. 0 0 0 0 0 0 0 1 0 0 0 0 0 00 0 0 0
Siauliuscryophilusgroup 0 6 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0
Siauliusemus group 1 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0
Siaulius&nem group 0 I 0 0 0 1 0 1 0 0 0 0 0 00 0 1 0
Siauliusvariegatuagroup 0 1 0 0 0 1 0 0 0 0 0 0 0 00 0 0 0
Chiranosidae 5 2 4 74 37 48 11 9 12 37 53 36 7 23 12 16 13
ANURAIFRO6SI TOADS)I










Tadpoles 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 9 7
*•VERTEBRATES
Appendix 3 (cont.)
A KEHAMPTN BYPA H MACR T RAT RV N T ANDA T KEMENTRIVERS.
	
N - PT 9 ( 2 X )
ABUNAC S OFISM L SPE S IN EA SAMPLE
TRIONNAME
VELLAKECOTTU/SADIT/BYPASS
SITENISITE N2
D/SBYPASS
SITEV3
SITENAME
NIONEY
114SITE
8OLFCOURSE
SITEUS
OKEHAMP.CASTLE
SITE
TRICLADIDA(FLATNORMS)


U/S
Planiriidae 0 I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polycelis feline 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Phagocata(data 0 0 5 0 0 0 0 I 0 0 1 0 0 0 0 0 0 0
NEMATODA(NEMATODESI 0 0 5 0 0 0 0 0 0 0


00


00 0 0 0 0
INALVIA (MUSSELS)










Sphaerildie 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 3 I 7
OLINCHAETA(TRUENORMS) 140260228 90 39 52 106191 56 53 29 46 158123272 5 10 7
ARACHNIDA(SPIDERS& MITES)










Hydracarina 2 0 I 2 2 I I 0 0 0 0 I


10 0 0 0 0
Or1bat1dae 0 0 0 I 0 0 0 0 0 0


00


00 0 0 0 0
AMPHIPODA(SHRIMPS)










6'dae










Saurus pulex 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0
EPHEMEROPTERA(MAYFLIES)










Baetidae










Baffle ip. IS O 0 6 0 0 0 0


0


0 0 0 0 0
Beetlerims 32 2 0 0 2 0 6 0


0


0 0 0 0 0
Datil rhodani 0445
 0 ( 2 0 9 0


0


0 0 0 0 0
Neptageniidae 0 I I 8 II 17 0 0 0


0


0 0 0 0 0
Rhahrogenasesicolorata 0 0 0 0 0 2 0 0 0


0


0 0 0 0 0
Ecdyonurussp. 0 0 0 9136
 0 0 0


0


0 0 0 0 0
Leptophleblidae 2 0 0 0 0 0 0 0 0


0


0 0 0 0 0
PeraleptophlebiasubeargInata 0 0 I 1 0 0 0 0 0


0


0 0 0 0 0
EphestrellIdae










EphseerelIaignite 1 0 0 0 0 0 0 0 0


0


0 1 0 0 0
PLECOPTERA(STONEFLIES)










Neeouridae










Protoneeurasp. I 0 0 6


13 0 I 0 0


0


00 0 0 0 0
Protoneeuriseyerl I I 0 0 0 0 0 0 0


0 00


00 0 0 0 0
Neaoura vieelaris 0 0 0 1 0 0 0 0 0


0 00


00 0 0 0 0
LeuctrIdie










Leuctrasp. 26 16 29 18 20 IS 0 0 0


0 00


00 0 0 0 0
Leuctraluso I 4 1 2107
 2 1 0


0 10


00 0 0 0 0
Perlodidae










Perlodesmicrocephala I I 2 3 2 I 0 0 0


0 00


00 0 0 0 0
Isopirlagtica 0 I I I I 0 0 0 0


0 00


00 0 0 0 0
Chloroperlidae










Chloroperlasp. 0 0 2 0 0 0 0 0 0


0 00


00 0 0 0 0Chloroperlatripunctata I I 2 13 9 15 I 0 0


0 00


02 3 0 0 0
COLEOPTERA(BEETLES)










DytIcidie










Oreodytesanmarki 0 0 0 I 0 0 0 0 0


0 00


00 1 0 0 0Gyrinidae










Orectochilusvillosus 0 0 0 0 0 I 0 0 0


0 00


00 0 0 0 0
Hydrophilidae










Hydraenagracills 0 0 0 2 0 0 0 0 0


0 00


00 0 0 0 0
Helodidae










Helodessp. 0 0 0 0 I 0 0 0 0


0 00


00 0 0 0 0
Eleididie










Elsie aenea 13 11 20 0 3 3 0 1 0


0 00


00 0 0 0 I
LIsniusvolckear1 6 28 15 1 0 I 2 3 1


0 00


03 5 3 2 2
OullenIussp. 2404 0 0 0 I 0 0


0 00


00 0 0 1 IOullenIustuberculatus 023 0 0 0 0 0 0


0 00


00 0 0 0 0
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Appendix3 (cont.)
A30OKENAMPTONBYPASSCHM MARNRAT INYF V ANA MN V S.
WESTOKEMENT-SPT1th 87I IDX A 1
ABUNDANCESFINDIODUALP INEACHAMPLE
TAXONNAME
VELLAKECOTT.U/SADIT/DYPASSD/SBYPASS
	
SITEWISITE 112SITE W3
BSIII 3S
SITENAME
CONEY
W4SITE
GOLFCOURSE
SITEW5
OKENANP,CASTLE
SITEW6
BB 2
MEGALOPTERAIALDERFLIES1
Sialidae
U/5
SB
Sialisfuliginosa 0 0 0 00 0 0 1 0 0 0 0 I


TRICHOPTERA1CADDISFLIES1








RhyacophilIdae 0 0 0 0 0 0 0 0 0 0 0 0 0


RhyscophIladorsalis 0 2 2 00 I 0 0 0 0 0 0 0


Polycentropodidae 0 0 I 00 0 0 0 0 0 0 1 0


Plectrocneeiag nIculata 0 0 0 I0


00 0 0 0 0 0 0


Polycentropusflavosaculatus9 0 0 55 0 0 1 0 0 I 0 2


Polycentropuskingi 0 0 0 00


00 I 0 0 1 0 0


Hydropsychidae 0 1 0 00 0 0 0 0 0 1 0 0


Hydropsychtsp. 0 0 0 03


40 0 0 0 0 0 0


HydropsychepellucIdula 0 0 0 I2


00 0 0 0 0 0 0


Sericostosatidae








Sericostosapersonatue 0 0 0 00 0 0 0 0 0 0 0 0


DIPTERA(TRUEFLIES)







Dipteraindet.







%sundae 0 0 0 000


0


01 0 0 0 0 0


Eloeophilasp. I 0 0 000


0


00 0 0 0 0 0


[throatssp. 2 7 1 333


0


01 1 1 1 0 0


Ceratopogonidae 0 0 0 000


0


00 I 4 4 0 0


Sisulildie 0 2 0 000


0


00 0 0 0 0 0


SIsuliuscryophilusgroup 0 6 1 030


0


00 0 0 0 0 0


Sieuliusarsoricanus 0 2 1 000


0


00 0 0 0 0 0


Sieuliusornatuegroup 1 0 0 000


0


00 0 0 2 0 0


Sisuliusvariegatuegroup 0 6 4 021


0


00 0 0 0 0 0


Chironosidae 17157 27 651171531114


1 303 22 46 31 11 16 9
Espididie








Neserodrosiagroup 0 0 0 000


0


0 0 0 0 0 0


WiedesannIagroup 0 1 0 201


0


0 0 3 4 0 0


Rhagionidae








Atherissarginata 0 0 0 300


0


0 1 0 0 0 0
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Appendix 3 (cont.)
030 CONAMPTON PA HESE KA NA trINTAWIL
	
VIOXEME - hARCH 9 =IN
MON RAKE
VEL1AKE
SITE
ABUNDANCESOF IND AP
82
U/SANT/BYPASS
N
US BYPASS
SITE83
AAM
5ITE NAM(
114
U/S 418NEY ULF COURSE
SI1EVS
OKEHAMP.CASTLE
SITE86
51 15210
COTT
NI SITE


SITE
TRICLADIDAIFLATWORKS1










Planariidie 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IPolycelis Win 0 0 I I 0 0 I 0 1 I 2 3 0 0 0 2 0 0Phagocatavitta 1 I 0 I 0 2 0 0 0 0 1 2 I 0 0 0 0 0DIYALVIA(MUSSELS]










Sphieriidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 2OLISOCHAETA(TRUE11011719 96 174119 23 3 3 48 63 132 7 50 86 55 57 II 31 5 4HIRUDINEA










Slossiphoniidae










Helobdellastagnalis 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0ARACHNIDAISPIDERS1 KITES)










Hydracarins 0 I 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0EPHEMEROPTERAINAYFLIES1










Baet1dae










Baltis rhodani 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2Heptageraidae










Neptagenialiteralts 0 0 0 3 I 0 I 0 0 0 0 0 0 0 0 0 0 0Ecdyonorusp.
leptophlebiidae
leptophIebia earginata
0
0
0
0
0
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0PLECOFTERATSIONEFLIESI










Taenopterygidte










Brachypterarisl 3151 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0Ntawridie










Protoneaorasp
 24 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Protoneourameyer1 8 2 2 I 1 0 0 0 0 0 0 0 I I 0 I 0 0AaphineourasolcIcollis
leuctridae
leuctra Innis
II
271
22
186
20
109
20
43
28
31
4
10
1
I
5
I
1
2
0
I
1
0
4
2
0
1
I
0
0
0
0
0
0
0
0
0leoctra h1ppopus 2 2 4 7 2 6 0 3 I 0 1 0 I 0 0 0 0 0Perlodidae










Perlodesaicrocephala 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Isoperla gtica I 4 37 4 1 0 0 0 0 0 I 1 0 0 0 0 0 0Eh1oroperlidae










Chtoroperlasp. 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0ChloroperlatorrentIm 45 26 54


1134 0 I 1 0 0 0 0 0 0 0 0 0ChloroperlatrIpunctiti 0 0 0 8 4 0 0 0 0 0 1 0 0 I 0 0 0 0COLEOPTERAISEETLESI










6yrinidae










OrectochllusyIllosus 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0NydrophilIdae










Hydraenagractlis 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Colinas










[Isis ilfiti 5 36 18 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0laths yolckaarI 17 16 34 0 0 0 0 0 2 0 0 0 0 0 0 6 2 2Ouligniussp. 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
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Appendix 3 (cont.)
A30OREHAMPYP CHM MAA Y H N KANTRIVERS,
	
WESTOKEMENT- A n I • AM
ABUNDANCESOM! ALPC I HAMP.E.
TATONNAME
HUME COTT,
SITE
BSI852BS
U/SADIT/BYPASS
WISITE N2
SS
SITE
85
0/6BYPASS
83
52P53
UTENAME
W4
PSI


DOLFCOURSE
SITEWS
BSI852653
CRUMP,CASTLE
SITEV6
PSI65/P53


U/SWIONEY
SITE
BSIOS2
TRICHOPTERAICADDISFLIES1
RhyacophiIidae



Rhyecophiladorsalis 0 I 0 1 0 0 0 0 0 0 0 0 0 00 0 0 0
PhiIopotseidee










Vorealdiasp. 0 0 0 0 0 0 0 0 1 0 0 0 0 00 0 0 0
Polycentropodidee 0 I I 0 0 0 0 0 0 0 I I 0 00 0 0 I
PIectrocneelesp. 0 0 I 0 0 I 0 0 0 0 0 0 0 00 0 0 0
Polycentropussp. 2 0 0 0 0 0 0 0 I 0 0 0 0 00 0 0 0
PolycentropusIlasosacula(us0 0 0 3 0 I 0 0 0 0 0 0 0 00 0 0 0
Hydropsychidae










HydropsychesiltaliI 0 0 0 I 6 0 0 0 0 0 0 I 0 00 0 0 0
DipIectrone414 0 0 0 0 0 0 0 I 0 0 0 0 0 00 0 0 0
Sericostuatidae










Sericcistos6personatue 0 0 0 1600 0 0 0 0 0 0 0 00 2 0 I
DIPTERA(TRUEFLIES) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I
Dicrenotasp. 9 0 2 0 0 0 0 0 0 0 0 0 0 10 0 0 0
Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 I 0 00 4 2 0
Sieutiidas










SievIiimsp. 0 I 0 0 0 0 0 0 0 0 0 0 0 I0 0 0 0
Emilio&aroorIcanue 3 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0
Chironoaidee 9 7 2 2 2 2 4 0 2 0 5 3 4 52 83 13

Espididee










Viedeeanniagroup 0 0 I I 0 I 0 4 0 I 0 2 I 2I I 0 0
6669ionidie










AtherIssp. 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0
Atherisserginsta 0 0 0 I 0 0 0 0 0 3 0 0 0 00 0 0 0
7,4
Appendix 3 (cont.)
II9 QKEH TN S
	
SE K N -
	
MN F VA
TAXONNAME
 BITEMAN

XIELLAKECOTTU/SADIT/BYPASS0/8 BYPASS U/8 SISSES GOLFCOURSEOKEHAMP.CASTLESITEMI SITEN2 SITE113 SITEN4 SITE115 SITE116
TRICLADIDA(FLATWORMS)






Planarlidas


000 000 0 0 0 010 0 00 000Polycellsfolios


042 II0 0 0 I I00 0 00 000Phagocatavitta • 14154 000 0 0 0 I30 1 0I I00DIVALVIA(BIVALVESNAILS)






Sphaerildie


000 000 0 0 0 000 0 00 00IOLINCHAETA(TRUEWORMS)


653152232 4911 316 344 40 108 686256 100 1646 3323ARACNNIDASPIDERSMITES)






Nydracarina


010 000 0 0 0 000 0 00 02IEPNEMEROPTERA(MAYFLIES)
lartIdae






Dallis sp,


000 I00 0 0 0 000 0 00 000Duals scambus


000 216 0 0 0 000 0 00 000hells vernus


596132 0011
 0 0 0 000 0 02 000hells rhodanl


000 104 0 I 3 000


100 000NeptagenlIdat






Neptagenlaiteralis


000 042 0 0 0 000 0 00 I00EpheserelIidie






Eptieserella*Ha


120 000 0 0 0 000 0 00 000Cienidie






Caen1srIvulorus


000 00I 0 0 0 000 0 00 000PLECOPTERA(STONEFLIES)






Nesouridat






Protonesurasemi


1575 000 0 0 0 000 0 00 000AaphIneaurasulcicollls


29203 000 0 0 0 000 0 00 000Leuctridat






Leuctriip.


000 030 0 0 0 000 0 00 000Leuctraharsh


30346 203 0 0 0 000 0 00 000Leuctrafusca


208014 6636
 0 0 0 000 0 00 000PerlodIdas
looped+gtics


721 002 1 0 0 000 0 00 000ChloroperlIdat






Chloroperlatorrentius


18181 3313 0 0 0 000 0 00 000ChloroperlatrIpunctsta


000 200 0 0 0 000 0 00 000COLEOPTERA(BEETLES)






NydrophilIdat






Nydraenagrunts


001 000 0 0 0 000 0 00 000DytiscIdat






Oreodytessansarldi


Oi00 200 0 0 0 000 0 00 000EIsidae






Elsie sena


4157
 000 0 0 0 000 0 00 0I0Lloniusvolckaar1


162211 101 1 0 0 100 0 04 010Oullonlus p.


010 100 0 0 0 000 0 00 10I
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Appendix3 (cont.)
A3 AMAR P
11I KMEN- 9
ABNAN SOF N P AX NW
TAXONWANE SITEMARL
YELLAXECOTT.U/SAD1T/BYPASS0/IBYPASS U/SNISKEY ULFCOURSEWHAM CASTLE
SITENI SITEN2 SITEN3 SITEIli SITEUS SITE16


3








SIALIDAEIALDERFLIES1









Sundae









SiallsfullgInosa0 0 0 0 I 0 00 0 0 0 0 0 0 0 0 0 0TRICHOPTERAIC DDISPLIES1









Rhylsopk1Iidae









RhystophIlasp.0 0 1 0 0 0


0 0 0 0 0 0 0 0 0 0 0RhyatophIllSmiths4 6 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0PolecentropodIdas0 0 0 9 5 5


0 0 0 0 1 0 I 4 0 0 0
Plestrosneeltsp.0 I 0 0 0 0


0 0 0 4 0 0 0 0 0 0 0Plertrocnesiageniculati2 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0PolytentropusIlsromaculatus0 0 0 I 0 3


0 0 0 0 0 0 0 0 0 0 0
Polycentropus!line0 0 0 1 4 0


0 0 0 1 0 0 0 0 2 I 2Hydropsych1die










NydropsychesIltalai2 I 0 0 0 0


0 2 0 0 0 0 0 0 0 0 0
LisnephIlIthe










Potssophylesc1ngulatus0 0 0 0 0 0


0 0 0 0 0 1 0 0 0 0 0SericostoestIdie










Sericostoelpersonetum0 0 0 2 I 2


0 0 0 0 0 0 0 0 0 I 1LEPIDOPTERAMOTHS-AQUATICLAME)0 0 I 0 0 0


0 0 0 0 0 0 0 0 0 0 0DIPTERA(TRUEFLIES)









TipulIdee









EIpeophilasp.0 0 0 I I 0 0 0 0 4 I 0 1 0 0 0


Dleranotosp.0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0Sisullidee









SieuliuscreophIluegroup0 I 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0SINI1ueversusgroupI I I I 0 I 000 0 0 0 0 0 0 0 0 0SImulluaornatusgroup3 5 2 0 0 0 00 0 0 0 0 0 0 0 0 0 0SIsullumvirlegatusgroup3 4 9 0 0 0 0I 0 0 0 0 0 0 0 0 0 0ChIropoeidle10 2 13 31 61 12 222 6 8 20 24 14 12 17 45113156EmpidIdle









CheIllertg oup0 0 0 0 2 I 0 0 0 0 0 0 0 0 0 0 011114esinnlagroupI 0 0 1 0 0 0 0 0 I 0 0 0 0 0 0 0Rhagionidie









AtherIgIbis0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0Atherl%sargInati0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0
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Appendix 3 (cont.)
.fl3.0_01111.6g3.011BYPASS 51OK9011PayCRS,M K M
- LtEMAP2U1ABUNDANCESOFINDIVIDUALspuilit_DiEACHSAMPLE

TAKONNM(


YELLAKECOTT
SITEMI
U/SADIT/BYPASS
SITE W2
D)SBYPASS
SITE111
111_117053
U/SWHINEY
SITE N4
BSI 152 AS)
GOLFCOURSE
SITE115
851052III


Or(MINP.CASTLE
SITE114
psist_isyISICLADIDA(FLATWORMS)
Planarlidae



PolyceIisfelina 0 0 0 0 0 2 0 0 0 2 1 0 I 0 0 0 0 0Phagocatawilts 0 1 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0[remain&alpina 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0EMMA (PRIAM SNAILS)










Sphaeriidae
)(MMus sp. 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0OLMOCHAETA(TRUEWORMS) 18 17 93 8 4 12 36 II 2 27 30 19 72 35 61 7 18 9ARACHNIDA(SPIDERSA SIT(S)










NyAracarina 1 1 I 2 2 0 I 0 1 0 0 0 I 0 I 0 0 0AMPNIPODA










Gansaridae










Saurus pules 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0EPNENEROPTERAMAYFLIES)










!skids.










Butts sp. 0 0 0 0103
 I 0 0 0 0 0 0 1 0 0 0 ABaths sushi 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0Oaetis vernus 1 1 1 0 1 3 1 I 0 2 1 0 1 0 I 0 0 0Paetis rhodani 0 I 0 3 8 5 2 0 I 8 2 0 0 0 0 0 0 0Neptageniidae










Rhithrogenasmicolorata 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 A AEcdypnurssp. 0 0 1 6 9 5 1 1 0 0 1 1 0 0 0 0 0 0Leptophleblidae 2 3 I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0EpheeeeeIlidae










FLUE:1PM*ISTONEFLIES)










Nesouridle










Protoneaurasp. 0 0 0 I I I 0 0 0 0 0 0 0 0 0 0 0 0Aaohlneourasp. 0 2 0 3 6 8 2 0 0 0 0 0 0 0 0 0 0 0Leoctridae










Leuctra sp. 14 13 9 II 2 3 0 0 0 0 0 0 I 0 0 0 0 ALeuctra Mulls 0 I 0 0 4 I 0 0 0 0 0 0 0 0 0 0 0 0Leuctra fusca 0 I 0 0 I 3 0 0 0 0 0 0 0 0 0 0 0 0Ferlodidae










Perlodesotcrocephala 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0lsope'laqtics 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0Perlidae










Dinocrascephildes 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0ChloroperlIdae










Chloroperlatorrential' 0


0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0ChloroperlatrIpunctsta 0 0 I 8 1 1 0 0 0 0 0 0 0 0 0 0 0 0COLEOPTERA(BEETLES)










Syrinidat










OrectochIlusvIllosus 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0(Midas
(lois aenea 11 10 8 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0Lionius volclearI 12 11 26


10 0


310


011


10 2


10 IOulIonlussp. 1 2 1 0 0 0 0 0 0 1 0 0 0 0 0 0 2 I
77
Appendix 3 (cont.)
A K HAMPTONPA H M KEDIAIYIB3,K - P SAMOSSAMPI.E1

APUNDANCESOFINDIVIDUALSPECIESNEACH SAMPLE
1010NNAME WE MA
TRICHOPTERAICADDISFLIESI
cilrocophilidie
VELLAKECOTT.U/S
SITEVI
ISS3
ADIT/BYPAS9
SITE M2
852 143
Da BYPASS
SITE
091052
M3
093

U/S 1116NEY
SITEM4
951ts2 193

BOLTCOURSE
SITEMS
j15u12J13
OVENAMP.CASTLE
WE NA
BSIIS/ f53



Phyacophilasp. 0 0 0 0 0 I 0 0 0 0 0 0 0 00 0I nPolycentropodidae










Polyccentropusp. I 0 1 0 0 0 0 0 0 0 0 0 0 00 000Polycentropusflavomaculatus 0 0 0 0 0 1 0 0 0 0 0 0 0 00 0 I 0PolycentropuskingI 0 0 0 0 0 I 0 0 0 0 0 0 0 00 0 A


Hydropsychidae










Mydropsychesp. 0 0 0 0 0 0 2 0 0 0 0 0 0 00 A 0


HydropsychepeIlucldula 0 0 0 0 I 0 0 0 0 0 0 0 0 00 0 0 0mydropsychesiltilai 0 0 0 4 4 10 0 0 0 0 0 0 0 00 0 0 0DIPTERAITRUEFLIESI










Tipulidae










Doeophila sp. 0 0 I 0 0 0 0 0 0 0 0 0 0 00 0 A ADicranotasp. 6 o 4 0 0 0 0 0 0 0 0 0 0 00 0 0 0Simuliidat










Simuliumcryophilue group 0 0 0 0 5 0 0 0 0 0 0 0 0 00 0 0 0SimuIlueornatusgroup 0 1 0 0 3 0 I 1 0 0 0 0 0 00 0 0 0thulium variegatua group 0 I 0 3202
 2 0 4 0 0 0 0 00 0 0 0Chironoeidie IS 12 7 B SI 30 4 I a 0 3 5 1 47 1 8 5Espididae










Piedemanniagroup 0 0 0 0 1 0 1 0 0 0 0 0 0 00 0 0 0Rhagionidas










Athvir marginate 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 I 0
Appendix 4. East Okement. Abundance of each individual "species" in
each box sample for each month of sampling.
A30OKEHAMPTONBYPASSCHEME MAEROINVERTEBRATESURVEYOFTHEWESTANDAS KEMENTR YEAS
EASTOKEMENT- JUNESth 1967(BS:BOXSAMPLE)
ABUNDANCESOFINDIVIDUALSPECIESIN EACHSAMPLE
TAXONAME
U/S BYPASS
SITEE7
BSI 1152BS3
D/S
SITE
BSI
SITENAME
HILL
E9
152 153
GRAMMARSCHOOL
SITEEIO
BSI BS2163
TRICLADIDA(FLATWORMS)
Planariidae
BYPASS
EU
BS2853
BALL
SITE
BSI
Polycelis felina 0 0 0 0 0 2 1 0 0 010
GASTROPODA(SNAILS)






Hydrobiidae






Potaaopyrgusienkinsi 0 0 0 0 2 0 I 0 0 000
Ancylidae






Ancylus fluviatilis 0 0 0 0 0 L 0 0 0 000
Zonititlie
lonitoides nitidus 0 0 0 0 0 0 0 0 0 0I0
DLISOCHAETA( RUEWORMS) 4 4 I 32 8 5 10 12 7 294410
ARACHNIDA(SPIDERS& MITES)






Hydracarina 0 0 0 1 1 1 3 2 1 335
AMPHIPODA(SHRIMPS)






6imearidae






Samaraspulex 0 0 0 1 1 0 0 0 0 020
EPHEMEROPTERA(MAYFLIES)






Dakhla






Antis sp. 0 5 5 3 6 6 5 6 3 713
!faiths scaabus 1 4 6 17 29 40 43 46 28 508174
Baetis vernus 0 1 5 0 0 0 0 0 0 000
Baetis rhodani 0 0 6 4 0 7 6 4 3 001
Heptageniidae






Rhithrogenaseaicalorata 0 0 2 0 0 0 1 0 0 000
Heptagenialateralis 0 0 2 0 0 0 0 0 L 121
Ecdyonurussp. 1 0 0 0 0 0 0 0 0 100
Ephemerellidae






Epheaerella ignita 1 0 4 1 3 5 6 5 0 1133


Caenidae






Canis rivulorum 0 0 0 0 0 0 0 0 0 020
PLECOPTERA(STONEFLIES)






Neaouridae






Protoneaurasp. 0 0 0 0 0 0 1 0 0 000
Pratoneaura•eyeri 0 1 0 0 0 1 0 0 0 000
Amphineourasulcicollis 0 1 0 1 0 0 0 0 0 000
Leuctridae






Leuctra sp. 0 0 5 4 4 3 4 2 1 15 7
Leuctra Innis 0 7 7 4 0 1 0 0 0 000
Leuctra fusca 0 0 0 0 0 0 0 0 1 011
Perladidae






Isoperla graamatica 0 2 0 0 0 0 0 0 0 000
Chlaroperlidae






Chlaroperla sp. 0 0 I 0 0 2 0 0 I I5 2
Chloroperla torrential 4 6 6 0 0 2 0 3 0 000
Chlaroperla tripunctata 0 0 2 0 0 0 1 0 0 110
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Appendix 4 (cont.)
A30OKEHAMPTONBYPASSSCHEME MACROINVERE RATESURVEYOFTH WESTANDEASTOKMNTRIVER
EASTOKEMENT- JUNEOth 9 7 IBS:1101 Pl. 1
ABUNDANCESOF
TAXONAME
NDIVIDUALSPECIES
U/SBYPASS
SITEE7
IN EACHSAMPLE
5ITENAME
HILL
E9
HANNANSCHOOL
SITEEIO


D/SBYPASSBALL
SITEEBSITE


BSIIS2 II53 BSI852893 BSIB


1153 BSI11520S3
COLEOPTERA(BEETLES)






Elsididae






Ellis aenea 00 0 00 2


III


0 0 1
Esolusparallelipipedus 00 0 00 0 1 2 0 4 2 0Lisniusvolckeari 01 0 10 0 2 3 3 6 5 3Oulisniussp. 00 0 00 0 0 0 0 I 1 0Oulisniustuberculatus 00 0 00 0 0 0 2 0 0 0
TRICHOPTERA(C DDISFLIES)






Rhyacophilidae






Rhyacophilasp. 01 0 00 0 0 0 0 1 0 0
Rhyacophiladorsalis 00 0 24 I 1 0 0 0 1 0
Polycentropodidae 00 0 00 0 0 0 0 1 2


electrocnemiaconspersa 00 0 00 0 0 0 1 0 0 0
Polycentropuskingi 10 0 00 1 - 2 0 0 2 6 1Hydropsychidie






Hydropsychesiltalai 01 5 00 0 010 10 1Goeridie






Silo sp. 00 0 00 0 0 0 0 0 1 0
Silo pallipes 00 0 00 0 0 0 0 0 0 I
Lepidostonatidae






Lepidostosahirtus 00 0 00 0 0 0 0 0 1 0
Sericostosatidae






Sericostosapersonatus 00 0 00 0 3 0 0 0 5 ITipulidae






Dicranotasp. 00 0 3I 1 0 1 0 0 2 0Sisuliidae






Sisulius sp. 04 1 00 0 0 0 0 0 0 0Sieuliuscryophilue 02 0 00 0 0 0 0 0 0 0Sisulius vernuegroup 00 0 2I 0 1 I 0 0 0 0
Sisulius ornatusgroup 0I 0 00 0 0 0 0 0 0 0'
Sisulius variegatosgroup 066 21 00 I 0 0 0 0 0 0Chironosidae 725 15 2715 10 13 15 10 22 47 II
Eopididae 00 0 00 1 0 0 0 1 0 I
Chelifera group 00 0 00 0 1 0 0 0 0 0
Wiedesanniagroup 00 0 10 I 1 0 0 1 2 0
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Appendix4 (cont.)
A30OKEHAMPTONBYPASSCHEMEMACROINVERTEBRATSU VEYOFTHEWESTANDEASTOKEMENTRIVERS
EASTOKEMENT-SEPT.Oth197 (88s SAMPLE)
ABUNDANCESOFINDIVIUALSPEIES EACHSAMPLE
TAXONAME
U/SBYPASS
SITEl
BSI852553
D/S
BSI


SITENAME
HILL
E9
892853
SIT
GRAMMARSCHOOL
SITEIO
BSI892853
TR1CLADIDA(FLATWORMS)
SITE
BYPASS
S
852593
BALL
BSI
Planariidae 0 0 0 I 0 0 0 00 0 0 0
PolycelIsfelina 0 0 2 0 0 1 0 00 0 0 0
Phagocatavitta 0 0 0 2 0 0 0 00 0 0 0
NEMATODA(NEMATODES) 0 1 0 0 0 0 0 00 0 0 0
GASTROPODA(SNAILS)







Hydrobiidie







Potasopyrgusjenkinsi 1 1 1 0 0 2 0 00 0 0 0
Ancylidae







Ancylusfluviatilis 0 0 0 1 0 0 0 00 0 0 0
OLIGOCHAETA(TRUEWORMS) 174149542 91152148 94119134 65 95 60
ARACHNIDA(SPIDERSiMITES)







Hydracarina 0 0 0 1 5 3


4413
 13 12 4
AMPHIPODA(SHRIMPS)







Gasearidae







Samsaruspules 0 0 5


3110
 0 27 0 I 0
EPHEMEROPTERA(MAYFLIES)







Baetidae







Baetissp. 0 0 0 0 41 22


0017
 0 0 0
'Thetisscasbus 0 0 0 0 0 0 0 01 0 2 I
Buttsvernus 1 0 0 2 1 0 0 00 0 0 0
Baetisrhodani


1279


41 50 21 3 II32


1065


Baetismuticus 2 1 0 0 0 0 0 00 0 0 0
Centropfflusluteolus 0 0 0 0 0 0 1 00 0 1 0
Heptmgeniidae 4 6 10 4 14 5 3 1849 10 2 3
Rhithrogenasem(colorata 0 2 2 0 12 0 0 22 0 0 0
Heptagenialaterans 0 0 0 0 0 0 0 00 2 0 0
Ecdyonurusip. 8 4 6 3 6 3


2612
 5 I 3
Leptophlebildae 0 0 0 0 0 0 0 I0 0 0 0
ParaleptophlehiasubmargInata 0 0 0 0 0 0 2 0I 0 2 0
Ephemerellidae







Ephelerellaignita 0 0 0 0 0 0 0 00


101


PLECOPTERA(STONEFLIES)







Nemouridie







Protonesurasp.


1367


0 0 0 0 00 0 0 0
AsphinesurtsulcicollIs 0 0 0 0 0 0 0 30 0 0 1
Nemurellapicteti 0 0 0 0 0 0 I 00 0 0 0
Namaravicularis 0 0 0 1 0 0 4 00 0 I 2
Leuctridae







Leuctrasp. 4179
 8 I 5


3836
 3 015
Leuctran1gra 0 1 0 0 0 0 0 00 0 0 0
Leuctrafusca I 4 5


1137


3 74


1234


Perlodidae 0 0 0 0 0 0 0 I0 0 0 0
Perlodesgcrocephala 0 3 2 2 1 2 1 21 1 0 0
IsoperlagrassatIca 0 0 0 0 0 0 0 01 0 0 0
Chloroperlidae







Chloroperlatorrentium 0 0 1 0 1 0 0 00 0 0 0
Chkroperlatr1punctata 2321 10 3 1 2 8 1014 1716 5
8o
Appendix 4 (cont.)
A30OKEHAMPTONBYPASSSCHEME MACROIMERTEBRATESURVEYOFTHENESTANDEASTOKEMENTRIVERS.
EASTOKEMENT- SEPT.10th1987 (BS=BOXSAMPLE)
ABUNDANCESOFINDIVIDUALSPECIESIN EACHSAMPLE
TAXONAME
U/S BYPASS
SITEEl
BSI 852893
D/S
SITE
BSI
SITENAME
HILL
E9
52 BS3
GRAMMARSCHOOL
SITEEIO
BS2 BS
COLEOPTERA(BEETLES)
Hydrophilidie
BYPASS
ES
852 853
BALL
SITE
BS
Hydraenagracilis 4 2 3 0 I 0 0 0 0 1 0 0
Helophorusp. 0 0 0 0 0 0 1 0 0 0 0 0
Elmididie







Elais aenea 0 0 2 0 7 2 5 11 12 8 2 8
Esolusparallelipipedus 0 0 0 1 0 0 5 2 4 4 3 1
Lisnius volcksari 1 2 3 2163
 24 13 10 4 2 0
Oulisniussp. 0 0 0 I 0 6 29 3 4 4 11 10
Oulimniustuberculate§ 0 0 0 0 0 0 0 1 0 0 0 0
MEGALOPTERA(ALDERFLIES)







Slalidie







Sialislutaria 0 0 0 0 0 0 1 0 0 0 0 0
TRICHOPTERA(CADOISFLIESI







Rhyscophilidae







Rhyacophilasp. 2 1 5 1 0 0 1 4 4 I 0 0
Rhyacophiladorsalis 1 0 0 0 3 0 0 1 1 0 0 1
Agapetusp, 0 0 0 0 2 1 0 0 0 0 0 0
Philopotasidae







Philopotasussontanus 1 0 0 0 0 0 0 0 0 0 0 0
Polycentropodidae 1 0 0 0 0 0 0 3 6 2 0 1
Plectrocnesiaconspersa 0 0 0 0 0 0 0 0 0 I 0 0
Plectrocnesitgeniculata 0 0 0 0 0 0 1 0 0 0 0 0
Polycentropusflavolaculatus 0 2 0 3 0 2 3 2 I 2 0 0
Hydropsychidie 2 0 0 0 0 0 0 0 0 0 0 0
Hydropsychesp. 0 5 0 0 0 0 I 0 I 0 0 0
LimnephIlIdae 0 0 0 0 0 0 0 1 0 0 0 0
Leptoceridae







Athripsodessp. 0 0 0 0 0 0 1 0 0 1 0 0
Mystacidesazure+ 0 0 0 0 0 0 5 0 0 0 0 1
Oecetissp. 0 0 0 0 0 0 0 0 0 0 0 1
Goeridae







Silosp. 0 0 0 1 1 1 0 0 0 0 0 0
Silo pallipes 1 0 0 0 0 0 0 0 0 0 0 0
Lepiclostosatidie 0 0 0 0 0 0 0 0 0 1 0 0
Lepidostoeahirtue 0 0 0 0 0 0 0 3 0 0 3 0
Sericostosatidae 0 1 0 0 0 0 0 0 0 0 0 0
Sericostosapersonates 1 2 4 29 3 31 13 1 9 2 3 6
Tipulidae







Pedicia rivals 0 0 1 0 0 0 0 0 0 0 0 0
Dicranotasp. 2 13 15 2 5 9 3 I 2 1 1


Sisulliclae







Sisulius cryophiluagroup 7 3 2 0 0 0 0 0 0 0 0 0
Unlit's variegatesgroup 32 5 5 0 1 0 0 0 0 0 0 0Ceratopogonidae 0 0 0 0 0 1 0 1 0 0 0 0
Chironosidae 30 49 47 70 16 69 144 98 128 59 60 59
Espididae







Chelifera group 0 0 0 0 0 0 0 0 1 0 0 0
Iftedesanniagroup 2 0 0 0 0 0 0 0 t 0 0 0
Rhagionidae







Atherix aarginata 0 2 1 3 1 0 0 0 2 0 0 0
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Appendix4 (cont.)
	
A10OKEHAMPTONBYPASSCHEMEMACROINYTAT VT H TAN AS Me AlvoiL
	
ATHA- ARn9 3 AMP
	
BUNAN N P A A
TAXONNAME
U/SBYPASS
SITE7
D/S
SITE
SITENAME
HILL
E9
GRAMMARSCHOOL
SITEIO
TRICLADIOAFLATWORRSI
Planadidae
BYPASSSALL
SSITE
Poly[flic 1 0 0 1 0 I I 0 0 I 0 0
Phaqacatavitta 0 4 0 0 0 0 5 I I 0 0 0
NEMATODA(NEMAIDDES1 0 0 0 0 0 0 0 0 I 0 0 0
SASTROPODA(SNAILS)







Hydrobiidie







Potasapyrgus*kind( 0 0 0 0 0 0 0 0 0 1 0 0
OL16OCHAETA(TRUEWORMS) 16080272 1513078 179283238 261250240
ANAEMIA'SPIDERSiMITES)







Nydracarina 0 0 0 1 0 0 0 0 0 0 I 0
AMPHIPODA(SHRIMPS)







Gassaridae







Walruspules 0 0 0 I 0 I 0 0 I 0 0 0
EPHEMEROPTERA(MAYFLIES!







Salidat
laetisrhodmil 0 0 2 I 5 16 20 38 22 0 0 0
Heptageniidie 0 0 0 0 0 2 0 0 0 0 0 0
Rhithrogenasesicolorata 4 5 II 0 18 9 4 8 5 0 I 0
HeptageniaIateralis 0 0 1 0 0 0 0 0 0 0 0 0
Ecdyyurussp. 3 0 0 2 0 4 4 4 I 3 5 2
PLECOPTERA(STONEFLIES)







Taeniopteryeidae







Brachypterarisi 0 0 0 0 I 0 0 4 0 0 0 0)(esouridae







Protoneauraseyeri 0 0 1 0 0 I 0 I I 0 0 0AsphIneaurasp. I 0 0 0 0 0 0 0 0 0 0 0
AsphIneaurasuldcollIs 0 0 4 1 1 3 0 0 3 0 0 I
Leuctrldle







LeuctraIntuit 28 36 43 0 2 2 1 0 0 0 0 0
LeuctrahIppopus 0 1 0 0 0 0 0 0 0 0 0 1
Perloclidie







Pirlodes•Icrocephila 0 0 0 2 0 0 0 0 1 0 0 0
hoped&grassatIca 0 0 I 0 0 0 I 0 0 0 0 0
Chloroperlidae







Chloroperlasp. 48 24 42 1 2 7 2 I 4 0 5 2
ChloroperlatarrentIul 23 10 29


010


11 3 I 0 IChloroperlatrIpunctata 5 12 2


112


2 0 3 2 0 I
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Appendix 4 (cont.)
ATOONEHAMPIONBYPI51SCHEMEMACININVERTEDRATENVY FTHEV AN AT NNW VERS.
A fOIEMENT
AN ANCS
TAIONNAME
-MARCHnd10
PC
U/SBYPASS
SITE7
ISsI
A
D/S
SITE
S)
AP
UTENAME
GRAMAAASCHOOL
SITE(10


BYPASSBALLHILL
(I1SITE E9


S2BS BS S3 SBS I853COLEOPTERA(BEETLES)




6yrinidie




OrectochLlusvlllosui 00 0 0 00 000 0I0Hydrophilidae




Hydraenaradii% 01 1 0 00 000 00 .0
('sidge




Elsisinis 00 1 0 00 I SO 000
Esolusparallellplpedus 00 0


010 110 009
volckeari 42 3 0 0I 1263 2122

Oulieniussp. 001


10 0 000 001
TRICHOPTERAICADDISFLIES)




Rhyacophilidae




Rhyacoph1ladorsalis 00 0 0 00 0I0 000Polycentropodidie 65 1 0 25 354 3110
PIectrocneinaconspersa 10 0 0 00 000 000Polycentropussp. 2I 0 0 00 000 LOSHydropsychidae




Hydropsychesiltalii 014


0 01 000 00I&arida




5110pallipes 00 0 0 I0 000 010Sericostolatidie




Sericostaapersonatus 5I 0 0 00 000 400TipulIdae




Eloeophilasp. I0 0 0 00 0I0 I0IDicrinotasp. 3I 2 0 00 000 20ISisultidae




Sieuliumsp. 00 0 0 01 000 000SIeu1Iusvernuegroup 01 0 0 00 000 000SteuItueareoricinus 00 2 0 00 000 000Sisuliuscryophllvagroup 00 2 0 00 000 000Munn ornatuegroup 00 0 0 I0 000 000Ceratopogon1dae 01 0 0 10 00I 00IChIronosidee 272 0 2 1210 13152 142737EepIdidie




Viedelanniagroup 00 0 0 00 00I 100Rhagionidie




AtherlieargInata 00 0 0 00 000 0I0
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Appendix 4 (cont.)
A30OKENAMPTN BYPASSCHEM MAR NVETEBRATS RVV F I AN A K ENTRIVERS,

EASTOKEMENT- JUNE1$h 1988(0810XSAMPLE)
ABUNDANCESOF NOW0 ALSPECIEN ACHSAPL
IAIONNAME
U/SBYPASS
SITEEl
BSBS3
D/S
SITE
88
SITENAME
	
HILLGRAMMARSCHOOL
	
E9SITE EIO
058 3


BYPASSBALL
E8SITE
88S
TRICLADIDA(FLATWORMS)







Planariidae







PolycelIs feline 2 0 0 0 2 0 0 0 0 0 2 0
Phagocatavats I 0 0 0 0 0 I 0 0 0 0 0
Dendrocoelidie







Dendrocoeluslacteue 0 0 0 0 0 0 0 I 0 0 0 0
SASTROPODA(SN ILS)







Hydrobitclae







Potasopyrgusfenlansi 0 0 0 1 0 0 1 0 0 0 0 0
NEMATODA(NEMATODES) 0 0 0 0 1 0 0 0 I 1 0 0
OLIGOCHAETA(TRUEWORMS) 280112176 68 304160 220352 94 56 102204
ARACHNIDA(SPIDERS& MITES)







Hydracarina 0 0 2 I 0 0 0 2 0 I 0 0
EPHEMEROPTERA(MAYFLIES)
betides







hens sp. 2 4 I 0 0 8 6204
 2 6 0
Baetis scasbus 14 30 10 72 74 28 106147 80 68 72 96
hens rhodani 18 3 5 5 86 44 32 93 4 2 0 0
Heptagentidie 0 I 0 0 0 0 0 0 0 0 0 0
Rhithrogenisemicolorata 0 0 0 0 0 1 0 0 0 0 0 0
Heptagenlalateralts 2 3 2 I 0 0 1 0 0 0 1 0
Ecdyonurusp. 1 0 0 0 0 0 0 0 0 0 0 0
Ecdyonurusvinosus 0 0 0 0 0 0 3 2 0 0 0 0
Leptophlebildee







Hibrophlebtafusca 0 0 0 I 0 0 0 0 0 0 0 0
EphIlIdie







EphemerellaIgnite 7 4 4 16 13 3 14 29 II 6 7 6
PLECOPTERA(STONEFLIES)







Neeouridae







Protonesuraelyert 5 0 0 0 0 0 0 0 0 0 0 0
AaphInesurasulcIcollts 6 0 0 0 0 0 0 0 0 0 0 0
Leuctr1dae







Leuctrasp. 20 0 0 0 0 0 0 0 0 0 0 0
Leuctra Invite 9 0 4 0 0 0 1 0 0 0 0 0
Leuctrafusee 25 15 34 1 3 0 0 2 I 0 0 0
PerlodIdas







!merle gtics 0 • I 0 I 0 0 0 0 0 0 0 0
ChloroperlIdae







Chloroperlasp. 0 0 0 0 0 1 0 0 0 0 0 2
ChloroperletorrentAus 20 18 13 0 1 0 0 0 0 0 0 0
ChloroperlatrIpunctita 5 0 4 0 0 0 0 0 0 0 0 0
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85Appendix 4 (cont.)
A30OKENAMPTONBYPASSCHEMEMACRINVRTBRATS IIVE OFTH NET AN AST KEMENTR V S
EASTOKEMENT- JUNE13th 988 (852801SAMPLE)
ABUNDANCESOFINDIVIDUALSPECES IN EACHSAMPLE
TAXONAME
U/S BYPASS
SITEE7
S3
D/S
SITE
SITENAME
HILLGRAMMARSCHOOL
E9SITE EIO
COLEOPTERA(BEETLES)
HydrophIlidie
BYPASSBALL
EBSITE
S3
Hydreenegracilis 1 2 0 0 0 0 0 0 0 0 0 0Helophorushreyipalpis 0 1 0 0 0 0 0 0 0 0 0 0Dytiscidae







Oreodytessanmarkii 0 0 0 0 0 0 2 0 2 3 0 0Eleidae







Eleis met 1 2 0 0 4 2 2 3 I 0 0 0Esolusparallelipipedus 0 0 0 0 0 0 1 1 1 2 0 6Lienius yolckeiri 1 2 0 I 0 2 1 3 8 10 3 1Oulimniussp. 0 0 0 1 0 0 2 0 3 I 1 4TRICHOPTERA(CADDISFLIES) 0 0 0 0 0 0 0 0 0 0 1 0Rhyacophilidie







Rhyacophilasp. 2 1 2 0 2 1 I 0 0 0 0 0Rhyacophiladorsalis 3 1 1 4 3 3 1 3 I 0 0 0Polycentropodidae 1 2 2 1 0 0 I 2 0 2 I 0Plectrocneelegeniculate I 0 0 0 0 0 0 0 0 0 0 0Polycentropussp. 0 0 0 0 0 0 0 0 2 0 0 0Polycentropusflavomaculatus 0 6 5 0 0 0 0 0 0 0 0 0Polycentropusking!


045


2 I 1


5310
 6 711Hydropsychidae







Hydropsychesiltalei 20 2 2 0 0 1 0 0 0 0 0 0Lienephilidee







Potaeophylascingulatus 0 0 1 0 0 0 0 0 0 0 0 0Odontoceridie







Odontoceruealbicorne 0 1 0 0 0 0 0 0 0 0 0 0Goeridae







Silo pallipes 0 1 0 0 0 0 0 0 0 0 0 0LepidostosatIdas







Lepidostomehirtue 0 0 3 0 0 0 0 0 0 0 0 0Sericostoaatldie







Sericostoel personatum 5 9 1 0 3 0 0 4 2 0 1 1Hpulidae







Eloeophilesp. 1 0 0 2 3 3 0 2 0 0 1 0Dicranotesp.


1301


0 0 0 0 0 0 0 0 0Simuliidae







Simulitiesp. 0 0 0 0 1 0 0 0 0 0 0 0Sieuliumcryophilue 1 I 0 0 0 0 0 2 0 0 0 0Sieuliumyernuegroup 2 8 0 0 0 0 3 2 0 0 0 0Sieulius ornatuegroup 0 0 0 0 0 2 1 2 0 0 0 0Sieuliue yariegatumgroup 2 0 1 I 2 2 2 0 0 0 0 0Chironoeidae 64 94 74 93 200 72 124 180 92 136 88 100Eepididae 0 1 2


031


1 2 1 1 2 2Chelliere group 0 0 0 0 0 0 0 0 0 0 0 1Hemerodromiagroup I 0 0 0 0 0 0 0 0 0 0 0Iliedeuunnligroup I 0 0 0 3 0 0 2 0 0 0 IDolichopodidue 0 0 0 0 0 0 0 0 1 0 0 0Rhagionidae







Atherixmarginate 1 0 0 1 4 0 0 2 1 0 1 0
Appendix4 (cont.)
A30OKEHAMPTONBYPASSCHEMEMACRNV ERA U H W AN KMENT RIVERS,
EASTOKEMENT-SEPT.h 98 8: AMPLE)
ABUNDANCESOF NDVIDUALSPECE INE HSAMPL
TAXONNAME SITENAME


U/SBYPASS
SITE7
1151852853
D/SBYPASS
SITES
8518521153
BALLHILLGRAMMAR
SITE9
S1S23
SCHOOL
SITEIO
BS852853TRICLADIDA(FLATWORMS)






Planariidae 0 0 1 I 0 0 0 0 0 000Polycelisfeline 0 0 3


II 0


010


10IPhagocativitta 0 0 0 I 3 0 0 2 1 000BIVALVIA






Sphaeriidae






Pisidiuesp. 0 0 0 0


0 0 0 0 000GASTROPODA(SNAILS)






Hydroblidae






Potalopyrgusjenk1nsi 0 0 0 0 0 0 0 0 1 00 0Ancylidae






Ancylusfluvlatilis 0 0 I 6 0 0 0 2 2 II6OLIGOCHAETA( RUEWORMS) 83 29 39 98 99 73 39 46 38 776085ARACHNIDA!SPIDERStMITES)






Hydracarina 0 I I 0 0 0 3 I 0 313AMFHIPODA






6'die






6aaaaauspuke 0 0 0 0 0 0 0 0 0 01 0EPHEMEROPTERA(MAYFLIES(






Baetidae






Bettissp. 0 0 0 0 0 0


0 019
 000Baetlsscathe 0 0 0 0 0 0 4 I 0 226Baetisrhodani 8 4 5 25 54 13 8 62 20 1156Paetiseuticus 0 2 ) 0 0 0 0 0 0 000Heptageniidee






Rhithrogenase icolorata 7 9 4 2 0 0 0 0 0 I00Ecdyonurussp, II 12 21 8 4 6 5 0 3 1668Leptophlehiidie 0 0 0 0 0 0 0 0 0 030Ephemerel1Idal






Epheserellaignite 0 0 0 0 0 0 0 I 0 001PLECOPTERAISTONEFLIES)






NesourIdae






Protoneeurasp. 0 3 2 0 2 0 0 0 0 110NelouraavIcularis 0 0 0 0 0 0 0 0 0 010Leuctridae






Leuctrasp. I 2 6 2 1 0 2 1 I 000Leuctra(north 0 I 0 0 0 0 0 0 0 000Leuctrafusci 0 I 4 0 I 0 0 0 0 000Perlodidae 0 0 0 0 0 0 1 0 0 00 0Perlodescrocephala 0 0 0 0 0 0 0 0 0 I00Chloroperlidae






Chloroperlesp. 0 0 0 1 0 0 0 0 0 000ChIoroperlatorrentlue 0 I I 0 0 0 0 0 0 000ChloroperlitrIpunctiti 2 1525 0 1 2 1 0 0 200
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87Appendix 4 (cont.)
A30OPEHAMPTN PA H M M ULU ANDMT RENE RIM.EASTOKEMET - P h 9 IBS: 1 SAPPLE1
AIUNDANCESOFINDIY A P SAMPLE.
TAXONAME
U/S BYPASS
SITEE7
S 9
Da
SITE
811ENAME
HILL
E9
GRAMMARSCHOOL
SITEEIO
3IC 1152_15L


BYPASSBALL
ESSITE
COLEOPTERA(BEETLES)
Hydrophilidae


Hydriena(yarns 1 3 0 0 0 0 0 0 0 0 00Elaine







Eleis aenea 0 2 2 3 0 0 3 7 3


3714Esolusparallellplpedus 0 0 0 0 1 0 3 5 3 2 5 2Lisrilus rolcksari 2 2 I 13 1 5 11 10 3 16 14 9Oulleniussp. 0 0 1 0 0 0 4 I 1 6 5 2Dulien1ustuberculttus 0 0 0 0 0 0 0 1 0 0 0 0TRICHOPTERAICADDISFLIESI







Rhyacophilidae







Rhyacophilasp. 0 0 0 1 0 1 0 0 0 0 0 1Rhyacophiladorsalis 0 0 0 0 2 1 2 0 0 0 0 0Agapetusp. 0 0 0 1 0 1 0 0 0 0 0 IPolycentropodidae 0 0 0 0 0 0 0 0 0 0 0 1Polycentropusp. 0 0 0 0 0 0 0 0 1 0 0 0Polycentropusflavomaculatus 0 0 1 0 0 0 0 0 0 0 0 0Hydropsychidae







Hydropsychesiltalai 0 2 0 1 4 0 2 6 1 3 0 0OduntocerIclas







Odontoceruealbicorne 0 0 0 0 0 0 0 0 0 0 0 1Leptoceridie







Athripsodessp. 0 O D 0 0 0 0 0 0 0 1 1Goeridae







Silo pallipes 1 I 0 0 0 0 0 0 0 0 0 0Lepidostosatldie







. Lepidostomahirtus 0 0 0 0 0 0 0 0 1 0 0 0Sericostolatldie 0 0 0 0 0 0 0 1 0 0 0 0Sericostomapersonatum 0


01


It 1


10 2


213


DIPTERA(TRUEFLIES)







Diptera indet. 0 0 0 0 O D 0 0 0


011


TIpulidas







Dicranoti sp. 2 2 3 2 0 1 0 0 0 0 0 0Sieulildie







Sisulius cryophllum 0 3 0 0 0 0 0 0 0 0 0 0Sisullus ornatuegroup 0 0 1 0 0 0 0 0 0 0 0 0Sisulius variegatuegroup 0 1 1 0 3 2 0 0 0 0 0 0Ceratopogon1dae 0 0 0 0 0 0 0 0 0 0 1 0Chironomidae 3 6 8 20 12 9 7 9 14 31 16 16Empididae 0 0 0 0 0 0 0 0 1 0 0 0Chelifera group 0 0 0 0 1 0 0 0 2 2 0 2lieserodrosiagroup 0 0 0 0 0 0 0 0 1 0 0 IWiedemanniigroup I 0 0 1 2 0 3 0 0 1 3 2Rhagionidae







Atherix marginata 0 1 0 1 3 0 1 2 0 0 0 2
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Appendix 5. West Okement. Abundance of each individual "family" in
each box-sample for each month of sampling.
TAXONNAME(BMW SCORE)
A30OKEHAMPTONBYPASS CHEMEMACROIN
WESTOKEMENT
RTEBRATSURVEY
- JUN th191115=8
FAMILYABUNDANCES
OFTHWEST ANDEASTOKEMENTRIVERS.
X SAMPL1


SITENAME


VELLAKECOTT U/SADIT/BYPASSD/SBYPASS U/SWIGNEY GOLFCOURSE OKEHAMP.CASTLE


SITEWI SITEW2 SITEW3
BSSITES2153
SITEW5 SITEW6


BSI8921153 BSI142853 BSI1152893


BSI852853 BSIB52BSI
Planariidae(5) 020 001 I 01 I 00 0 0 0 030
OLIGOEHAETA111 I6121 02 44
 7 4721 15 8 100 43 38 13 2347


Glossiphoniidae131 000 0 00 0 00 0 00 2 0 0 000
Hydracarina1/1 003 I 00 0 00 0 00 0 0 0 000
Oribahdie(I) 0I0 0 00 0 00 0 00 0 0 0 0I0
Baetidie141 247 8 1072 0 21 1 I2 0 3 0 0I 1
Heptageniidae1101 000 I 24 0 00 0 00 0 0 0 0I0
Epheeerellidae1101 01I 0 00 0 00 0 00 0 0 0 000
Neeouridae(7) 0 I0 0 04 0 02 0 0I 0 I 1 0I0
Leoctridae110) 72210 6649
 6 I! 0 03 0 1 0 21026
Perlodidae1101 00I 3 0I 0 00 0 02 0 0 0 000
Perlidae1101 000 0 0I 0 00 0 00 0 0 0 000
Chlaroperlidae110) 0I0 I 1417 0 00 0 II 0 0 0 042
Hydrophilidae15) 000 0 0I 0 00 0 00 0 0 0 000
EIeididae(5) 31914 0 00 0 -00 0 00 0 0 0 3I2
Rhyacophilidae(7) 000 I 0I 0 01 0 I0 0 0 0 000
Polycentropodidie(7) 000 5 54 3 00 I 3I 0 0 0 204
Hydropsychidie15/ 000 3 00 0 20 0 00 0 1 I 000
Sericostoeatidae1101 000 0 01 0 00 0 00 0 0 0 000
Tipulidae151 042 0 00 0 00 0 0I 0 I 1 03I
Ceratopogonidae1/1 000 0 00 0 00 0 01 0 0 0 I0I
Sieuliidie151 I80 0 02 0 20 0 00 0 0 0 0I0
Chironoeidae121 524 74 3748 II 912 37 5336 7 2 3 121613
FIGURESINPARENTHESESINDICATETHEBIOLOGICALWORKINGPARTYMAP) SCOREFORTHEFAMILY.1/1=NOPSCORINGTAXON.
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Appendix 5 (cont.)
A3OKEHAMPT
TAXONNAME(BNAPSCORE)
NYPAH MMA
WESTK
NRARV
NT-PTh987
FAMILYABUNDANCEI
TANT OKNTY
=A)
SITENAME
YE AKECOTTU/SADIT/BYPASS0/5BYPASS U/ NIAMEYSOL COURSEOKEHAP.CASTLE


TENISITE N2SITE N3 ITEW4 ITEUS ITEN6


53SI BS3


5BS 53
Planarildae15) 270000






Sphaeriidie 000000





7
OLISOCHAETA11114 260228903952106 19 5 5 2 4 15 12327


I 7
Hydracarina1/I 01221




0


0
Oribat1dae111 001000




0


0
6lat (6) 000000




0


0
betide,141 51707401




0


0
Heptageniidae1101 1I1724250




0


0
Leptophlebildae110) 013000




0


0
Epheeerellidae(10) 000000




0


0
Neeonridie(7) 107813
	 0




0


0
Leuctridae(10)2 20302030252




0


0
Perlodidae(ID) 2343I




0


0
Chloroperlidie(10) 1413915




2


0
Dytiscidae(5) 00I000




0


0
Syrinidee(5) 0000I0




0


0
HydrophilIdie(5) 0020 0




0


0
Helodidie15) 0001 0




0


0
Elmididae(5)4 414213 3




3


4
Sial1dae(4) 0000 0






RhyacophIlidie 2200 0






PolycentropodIdae(7) 0L65






4
Nydropsych1dae(5) 1015 0






SerIcostoeit1dae(10) 0000 0





2
Tipulidie(5) 7133 0






Ceratopogon1dae1/1 0000




4


0
Sieuffidae(5) 16603




0


0
ChIronosIdae12117 572765 11715 13I


3 3 3 2 463


I 90
Nth:Ulf(/) 1020




3



RhagIonIdes1/1 0030 0






FIGURESINPARENTHESESINDICATETH BIOLOBICALWORKINSPARTY151191SCOREFeeTHEFAMILY.(/)=NON=SC0RIN8TAXON.
Appendix 5 (cont.)
Al K HAMPTN BYP ME AR TRT Y FT TNATFAIRLIA.
WE II - H • AMP1
PANIC(ABUNDANCES

TAIONNAME(IMRPSCORE) SITEWANE
YELLAKECOTTU/S ADIT/BYPASSDISBYPASS U/S 111610 GOLFCOURSEOKEHAMP.CASTLE
	
SITENI SITEW2 SITE113 SITEII4 SITE115 SITEWI
	
$2 3 115153 S S IS) 151 1$21S3Planariidae 151 III 2 2 I 0 I 1 3 1 0 0 2 0 ISphaerildie (3) 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 2OLIGOCHAETA(II 16 174119 23 3 48 AI 132 7 50 0 55 57 II 31 5 46lossiphonlIdat131 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0Hydracarina1/I 0 I 0 I 0 0 0 0 0 0 0 0 0 0 0 0Battidat (41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2Heptageniidat1101 0 0 0 4 0 1 0 0 0 0 0 0 0 0 0 0LeptophlebIIdie1101 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0Taeniopterygidat(10 3951 I 0 0 0 0 0 0 0 0 0 0 0 0Neaouridat171 43 40 22 2124 1 5 I 0 I I 2 0 I 0 0Lenctrldie (101 273 188 113 50 3 16 I 4 3 1 I 2 0 0 0 0 0Perlodidae(10) 1637
	 4 0 0 0 0 0 I 0 0 0 0 0 0Chloroperlidie 1101 45 26 54 19 6 1 1 1 0 1 0 1 0 0 0 0Gyrinidae151 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0HydrophIlidie 151 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0EIsidat 151 22 72 54 0 I 0 0 2 0 0 0 0 0 7 2 2RhyacophIlIdae(7) 0 I 0 I 0 0 0 0 0 0 0 0 0 0 0 0Philopotalidae 181 0 0 0 0 0 0 0 I 0 0 • 0 0 0 0 0 0Polycentropodidae(7) 2 I 2 3 2 0 0 I 0 I 0 0 0 0 0 IHydropsychidae(51 0 0 0 I 0 0 I 0 0 0 0 0 0 0 0 0Sericostoaatidat (10) 0 0 0 16 0 0 0 0 0 0 0 0 0 2 0 IDIPTERA(/) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ilipulidat 151 9 0 2 0 0 0 0 0 0 0 0 I 0 0 0 0CeratopogonIdie1/1 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0Skunking (5) 3 I 0 0 0 0 0 0 0 0 0 I 0 0 0 0ChIronoeldat(2) 9 7 2 2 2 4 0 2 0 5 4 5 2 0313
 Eapididat 1/1 0 0 I I I 0 4 0 I 0 I 2 I I 0 0Rhagionidat1/1 0 0 0 I 0 0 0 I 3 0 0 0 0 0 0 0
90
FIGURESIN PARENTHESESINDICATETHE110LOGICALWORKINGPARTYIIMPI SCOREFORTHEFAMILY.1/15NON=SC0RINGDIOR.
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Appendix 5 (cont.)
A30OKRAMPN PAS T RS.
NE K -
FAMILYAIUNDANCES
TA1ONAN RIP COR1 SITEMAHE
limmiTIITim151
SphaerIldim131
OLIGOCNAETA111
HydracarIna1//
bifida. 141
HeptagenIldie1101
EphesertIlidle(10)
Coddle 171
Nemouldat171
leuctrIdie110/
Perlodidam110/
Chloroper1Idam1101
Dytiscidam151
NydrophIlIdst151
WWI 151
SWIG+. 141
RhicophIlidit 171
PalycotropodIdis17/
NydropsychIdam151
LianephIndaii171
Sericodomiticlim110/
Lepldoptera1/1
Tipulidat151
SIstillIdat151
Chlronoiddam121
EspidIdiie1/1
Rhagloolds,1/1
	
YELLAKECOTTU/8
SITEMI
	
1419 6
	
000
653152232
	
0I0
	
596132
	
000
I20
	
000
	
44278
	
5811220
	
72I
	
1818I
	
000
	
00I
	
203810
	
000
	
46I
	
210
	
2I0
	
000
	
000
	
00I
	
012
	
71112
	
10213
	
100
	
000
ADIT/IIIPAS9
SITEW2
110
000
4914 316
000
4121
842
000
001
000
8939
002
5313
200
000
20I
010
000
1198
000
000
2I2
000
II0
10I
316112
I21
001
IYPASS
SITE113
001
000
34440 108
000
 013
000
000
000
000
 000
100
 000
000
000
100
000
000
000
002
000
000
000
000
010
2226
000
000
U/
6
WIDNEY
1TE114
40
00
6256
00
00
00
00
00
00
00
00
00
00
00
00
00
00
I1
00
00
00
00
41
00
2024
I0
01
IOU COURSEOKENANP.CASTLE
SITEW5SITE WI
101100
000001
100II4693323
000021
I02000
000100
000000
000000
000000
000000
000000
000000
000000
000000
004121
000000
000000
014212
000000
100000
0000II
000000
0I0001
000000
14121745 183156
00.0
	 000
000100
FIGURESIN PARENTHESESINDICATETHE110LOSICALWORMINGPARTY1111WPISCOREFORTHEFAMILY,1/141010000RINSTANN.
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Appendix 5 (cont.)
A30OKEHAMPTONBYPAILSOTME -.111091MRTEIRAN SURVEY OFTg NESTANDEall_E(MEN! RPER5.
MEI OK NT- PTM 988(IonSAMPLE)
DAILYABUNDANCES

TAXONAME(BMWPSCORE)
VELLAKECOTT
SITE WI
U/S ADIT/BYPASS
SITE 12
1/8
BITENAME.
U/S WIGNEY
SITE 114
BOLFCOURSE
SITE115
01110OP.CASTLE
SITEW6


SITE
BYPASS
113


IS


1 3 S



1_181_153 11$11152163 ISL2S2 BSIPIamariidae(5) I I 0 002 0 0 0 5II 2 0 0 000Sphaeriidie(3) 0 0 0 I00 0 0 0 000 0 0 0 0 A 0OLISOCHAETA(1) 18 17 93 1412 36 II 2 273019 72 35 61 7199Hydracarina1/1 I I I 220 1 0 I 000 1 0 I 0006'die161 0 0 0 I00 0 0 0 000 0 0 0 000Baetidse141 I 2 I 319II 4 I I 1040 I I I 000Veptageniidae1101 0 0 1 6II5 I I 0 0II •0 0 0 000Leptophlebiidie 2 3 1 I00 0 0 0 000 0 0 0 000Nesouridae171 0 2 0 479 2 0 0 000 0 0 0 000Leuctridae(10) 14 15 9 1177' 0 0 0 000 1 0 0 000FerIcalidae1101 0 0 1 0I0 0 0 0 000 0 0 0 000Ferlidie1101 0 0 0 010 0 0 0 000 0 0 0 000Chloroperlidae(10) 0 I I 82I 0 0 0 000 0 0 0 0006yrinidoe15) 0 0 0 10I 0 0 0 000 0 0 0 001Eleidae(5) 21 23 34 200 3 I 0 III I 0 2 122Rhyacophilidae171 0 0 0 001 0 0 0 000 0 0 0 01 0Polycentropodidae(7) I 0 1 002 0 0 0 000 0 0 0 0I0vydropsychidae151 0 0 0 4510
 2 0 0 000 0 0 0 0 0 0Tipolidae(5) 6 0 5 000 0 0 0 000 0 0 0 000Sicaliidae151 0 2 0 3282 3 1 4 000 0 0 0 000Chironoeidae121 15 12 7 85130 4 I 6 035 I 4 7 985EspidIdle1/1 0 0 0 0I0 1 0 0 000 0 0 0 00 0Rhagionldie1/1 0 0 0 000 0 0 0 000 0 0 0 0I0
FIGURESIN PARENTHESESINDICATETHEBIOLOGICALWORKINGPARTY(811WP)SCOREFORTHEFAMILY.1/14011=SCORINGTAXON.
Appendix 6. East Okement. Abundance of each individual "family"
in each box-sample for each month of sampling.
A30OKEHAMPTONBYPASSSCHEME MACROINVERTEBRATESURV YOFTHEWESTANDEASTOKEMENTRIVERS.
EASTOKEMENT- JUNE8th19871BS.BOXSAMPLE)
FAMILYABUNDANCES

TAXONAME(BMWSCORE)
U/SBYPASS
SITE l
BSIB52993
D/SBYPASS
SITEB
BSI8S2
SITENAME
HILL
E9
852853
SIT
GRAMMARSCHOOL
SITE IO
BSI952993


1153
BALL
BSI
Planariidae151 0 0 0 0 0 2 1 0 0 0 I 0
Hydrohiidae131 0 0 0 0 2 0 I 0 0 0 0 0
Ancylidae(6) 0 0 0 0 0 1 0 0 0 0 0 0
ZonitidaeI/I 0 0 0 0 0 0 0 0 0 0 I 0
OLIGOCHAETA111 4 4 1 3285 10 12 7 29 44 10
Hydracarina1/1 0 0 0 1 I I 3 2 1 3 3 5
6aaaaaWee 161 0 0 0 I 1 0 0 0 0 0 2 0
Baetidae141 I 10 22 24 35 53 54 56 34 57 82 78
Heptageniidae(10) 1 0 4 0 0 0 I 0 I 2 2 I
Epheeerellidae1101 I 0 4 I 3 5 6 5 0 7 13 3
Caenidae171 0 0 0 0 0 0 0 0 0 0 2 0
Neeouridae171 0 2 0 I 0 I I 0 0 0 0 0
Leuctridae1101 0 7 12 8 4 4 4 2 2 I 6 8
Perlodidae110/ 0 2 0 0 0 0 -0 0 0 0 0 0
Chloroperlidae1101 4 6 9 0 0 4 1 3 I 2 6 2
Syrinidae151 0 0 0 0 0 1 0 0 0 0 0 0
Eleididie15) 0 1 0 I 0 2 4 6 6 II 8 4
Rhyacophilidae171 0 I 0 2 4 1 1 0 0 I I 0
Philopotamidae181 0 0 0 0 0 0 0 0 0 0 0 0
Polycentropodidae171 I 0 0 0 0 I 2 0 1 3 0 2
Hydropsychidae151 0 I 5 0 0 0 0 I 0 I 0 1
Saeridae1101 0 0 0 0 0 0 0 0 0 0 I I
Lepidostosatidae1101 0 0 0 0 0 0 0 0 0 0 I 0
Sericostolatidae1101 0 0 0 0 0 0 3 0 0 0 5 I
Tipulidae15) 0 0 0 3 1 I 0 I 0 0 2 0
SieuIiidie151 0 73 25 2 1 I I I 0 0 0 0
Chironoeidae(2) 7 25 15 27 15 10 13 15 10 22 47 II
Eepididae1/1 0 0 0 I 0 2 2 0 0 2 2 1
FIGURESINPARENTHESESINDICATEHEBIOLOGICALWORKINGPARTYMan SCOREFORTHEFAMILY.
(/).NON:SCORIN6TAXON.
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Appendix 6 (cont.)
A30OKEHAMPTONBYPASSSCHEME MACROINVERTEBRATESURV YOFTHEWESTANDEASTKEMENTRIVERS.
EASTOKEMENT- SEPT.I0th 907 (BS=BOXSAMPLE)
FAMILYABUNDANCES

TAXONAME(BMWPSCORE)
U/SBYPASS
SITEE7
BSI852 853
D/S BYPASS
SITEEA
BSI 852
SITENAME
HILL
E9
852853
SITE
GRAMMARSCHOOL
SITEEIO
BSI852 1153853
BALL
BSI
Planariidae(5) 0 0 2 3 0 ! 0 0 0 0 0 0
Hydrobiidae(3) I I I 0 0 2 0 0 0 0 0 0
Ancylidae(6) 0 0 0 1 0 0 0 0 0 0 0 0
OLIGOCHAETA111 174149542 91 152 148 94 119134 65 95 60
Hydracarina1/1 0 0 0 I 5 3


4413
 13 12 4
Gamsaridae(6) 0 0 3


3110
 0 2 7 0 I 0
Baetidae141


1589


43 92 43 4 II 50


1096


Heptageniidee(10) 12 12 18 7 32 10 5 26 63 17 3 6
Leptophlebiidae(101 0 0 0 0 0 0 2 1 I 0 2 0
Epheserellidae1101 0 0 0 0 0 0 0 0 0 I 0 I
Nesouridie(7)


1367


I 0 0 5 3 0 0 1 3
Leuctridae(10) 6 22 14 19 4 12 8 13 40 15 II 19
Perlodidae(10) 0 3 2 2 I 2 I 3 2 1 0 0
ChloroperlIdie(10) 23 21 11 3 2 2 8 10 14 17 16 5
Hydrophilidie(5) 4 2 3 0 I 0 I 0 0 I 0 0
E1sididae151 I 2 5 4 23 II 63 30 30 20 18 19
Sialidae(4) 0 0 0 0 0 0 I 0 0 0 0 0
Rhyacophilidae(7) 3 I 5 1 5 1 I 5 5 1 0 I
Philopotaeidae(81 I 0 0 0 0 0 0 0 0 0 0 0
Polycentropodidae(7) 1 2 0 3 0 2 4 5 7 5 0 1
Hydropsychidae151 2 I 0 0 0 0 t 0 I 0 0 0
Lisnephilidae171 0 0 0 0 0 0 0 1 0 0 0 0
Leptoceridae(10) 0 0 0 0 0 0 6 0 0 I 0 I
Goeridae(10) I 0 0 I 1 I 0 0 0 0 0 0
Lepidostosatidae1101 0 0 0 0 0 0 0 3 0 I 3 0
Sericostosatidae(10) I 3 4 29 3 31 13 I 9 2 3 6
Tipulidae(51 2 13 16 2 5 9 3 I 2 L I I
Sisuliidae(5)


3987


0 1 0 0 0 0 0 0 0
Ceratopogonidae1/1 0 0 0 0 0 I 0 I 0 0 0 0
Chironosidae(2) 30 49 47 70 16 69 144 88 128 59 60 59
Eepididae111 2 0 0 0 0 0 0 0 2 0 0 0
Rhagionidae(/) 0 2 I 3 I 0 0 0 2 0 0 0
FIGURESIN PARENTHESESINDICATETHEBIOLOGICALWORKINGPARTY(BMWP1SCOREFORTHEFAMILY.
1/1=N0N=SCORIN6TAXON.
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Appendix 6 (cont.)
AOKEHAMPTONYPASS
TAIONMANE(BMGPSCORE)
CHEmEMACRO
EASTOKEMENT
U/5
SITE
NVT BRR
-MARCH2nd19881
FAMILYABUNDANCES
Ss01SAMP
SITENAME
1
HILL
ElSIT
M
GRAMMARSCHOOL
SITEIO
BYPASS
7
I
IFSBYPASS
SITE0


BALL
Planarildae151 1 4 0 I 0 1 6I I I 0 0HydrobIidae(3) 0 0 0 0 0 0 00 0 1 0 0OLIGOCHAETA(11 160BO272 1513076 179203236 201250240HydracarinaI/1 0 0 0 1 0 0 00 0 0 1 0Gaasaridae(6) 0 0 0 1 0 1 00 I 0 0 0Baetidae141 0 0 2


1516
 2038 22 0 0 0HeptageniidaeROI 7 5 12 2 10 15 B12 6


6 2TaeniopIerygidaelI01 0 0 0 0 1 0 0 4 0 0 0 0Nelooridie(7) 1 0 5 I 1 4 014


0 0 1Leuaridae(101 20 37 43 0 2 2 100


0 0 1Perlodidae(10) 0 0 1 2 0 0


0 I 0 0 0Chloroperlidae(101 76 46 73 2 4 9


2 10 3 5 4Gyrinidae(5) 0 0 0 0 0 0


0 0 0 I 0HydrophilidaeID 0 I I 0 0 0


0 0 0 0 0Eleidae151 4 2 5 1 I I 1 7 3 2 12 12Rhyacophilidae171 0 0 0 0 0 0


1 0 0 0 0Polycentropodidae(7) 9 6 1 0 2 5


54 4 11 13Hydropsychidae151 0 I 4 0 0 1


0 0 0 0 IGoeridae(10) 0 0 0 0 1 0


0 0 0 I 0SerIcoltuatIdae(10 5 I 0 0 0 0


0 0 4 0 0TipulIdaeID 4 1 2 0 0 0


0 3 0 2SieullIdar151 0 1 4 0 0 I


0 0 0 0CeratopogooldieI/1 0 1 0 0 0 0


I 0 0 IChironoaldie(2) 27 2 0 2 12 10 I I 2 14 21 37EapIdae1/1 0 0 0 0 0 0


I I 0 0RhagionidaeI/1 0 0 0 0 0 0


0 0 1 0
FIGURESINPARENTHESESINDICATETHEBIOLOGICALWORKINGPARTY(BM SCOREFORTHEFAMILY.1/1sNOH:SCORINGTALON.
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Appendix6 (cont.)
_A30OKEHAMPTONBYPASSCHEMENKRINVERTBRATEURVYFT WTAND ASTKEMENTRIVERS.
	
EASTOKEMENT-JUNE13th19881854 SAMPL1
FAMILYABUNDANCES

TAXONNAME(BMWPCORE)
U/SBYPASS
SITE7
D/SBYPASS
SITES
SITENANk
HILL
E9SIT


BRANNANSCHOOL
SITEIO
BALL


BSIB2BS BS2BS3 BS SS I 2 $Plenariidee(5) 30 0 0 2 0 1 0 0 0 2 0Dendrocoelidee(5) 00 0 0 0 0 0 1 0 0 0 0Hydroblidee131 00 0 1 0 0 I 0 0 0 0 0OLISOCHAETA111 260112176 68304168 22035294 5610204HydrecarIna(/) 00 2 1 0 0 0 2 0 I 0 0hetidee141 3437 24 7716080 144260118 7278 96HeptagenlIdie(101 34 2 I 0 I 4 2 0 0 I 0Leptophlehlidae(10) 00 0 1 0 0 0 0 0 0 0 0EpheserellIdae(10) 74 4 16


13
 3 1429 II 6 7 6Nesouridae(7) 110 0 0 0 0 0 0 0 0 0 0Leoctridae(10) 5413 38 I 3 0 0 3 1 0 0 0Per1odidae(10) 01 0 1 0 0 0 0 0 0 0 0ChloroperlIdae(10) 2518 17 0 I I 0 0 0 0 0 2Dytiscidae(5) 00 0 0 0 0 2 0 2 3 0 0HydrophIlldee151 I3 0 0 0 0 0 0 0 0 0 0EIaidee(5) 24 0 2 4 4


6713
 13 4 11Rhyacophilidee(7) 52 3 4 3 4 2 3 1 0 0 0Polycentropod1dte(7) 212 12 3 1 I 6 5 12 8 8 11Hydropsychldee(5) 2022


0 0 I 0 0 0 0 0 0LienephilidaeI7i 00 1 0 0 0 0 0 0 0 0 0Odontoceridee(10) 01 0 0 0 0 0 0 0 0 0 0Boeridae(10) 0I 0 0 0 0 0 0 0 0 0 0Lepidostosetidae(101 00 3 0 0 0 0 0 0 0 0 0Sericostolatidee(10) 59 1 0 3 0 0 4 2 0 1 1lipolIdae(5) 140 I 2 3 3 0 2 0 0 1 0Simollidee(5) 59 1 1 3 4 6 6 0 0 0 0Chironoeidae(2) 6494 74 9320072 12418092 13608100Eepididae(/) 21 2 0 6 1 1 4 1 I 2 4DolichopodIdal1/1 00 0 0 0 0 0 0 I 0 0 0Rhagionidae(/) 10 0 1 4 0 0 2 I 0 I 0
FIGURESINPARENTHESESINDICATETHBIOLOGICALWORKINGPARTY181111P1SCOREFORTHEFAMILY,1/1=NON.SCORINSTAXO .
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Appendix 6 (cont.)
A30OKEHAMPTONBYPASSSCHEMEMACROINVERTEBRATfSU VEYOFTHf WESTANDEASTOKEMENTRIVERS.
EASTOKEMENT- SEPTEMBER3t 98 1 9sBOXSAMPL(1
FAMILLAZINDANCES
TAXONAME(8MWPSCORE)
U/S BYPASS
SITEEl
BSBS853
D/S BYPASS
SITEED
II
alIENAME
HILL
E9
2 BS3
GRAMMARSCHOOL
SITEEIO
SS3


BALL
SITE
53
Planariidee(5) 0 04 3 4 0 0 3 1 1 0 1
Hydrobiidie(3) 0 00 0 0 0 0 0 1 0 0 0
Ancylidae 0 0I 6 0 0 0 2 2 I I 6
Sphaeriidae(3) 0 00 0 1 0 0 0 0 0 0 0
OLISOCHAETA(I) 83 2939 98 99 73 39 46 38 77 60 85
Hydracarina(/) 0 11 0 0 0 3 I 0 3 I 3
Gasmaridae(6) 0 00 0 0 0 0 0 0 0 I 0
Baetidie(4) 0 66 25 54 13 12 63 19 13 7 12
Heptageniidae(10) 18 2125 10 4 6 5 0 3 17 6 8
Leptophlebiidie(10) 0 00 0 0 0 0 0 0 0 3 0
Epheeerellidae(10) 0 00 0 0 0 0 I 0 0 0 I
Nemouridae(71 0 32 0 2 0 0 0 0 1 2 0
Leuctridae(101


1410
 2 2 0 2 1 1 0 0 0
Perlodldie(10) 0 00 0 0 0 I 0 0 1 0 0
Chloroperlidae(10) 2 1626 1 1 2 1 0 0


. 200


Hydrophilidae(5) 1 30 0 0 0 0 0 0 0 0 0
Eleidie151 2 4 4


2025


21 24 10 27 31 27
RhyacophIlidae(7) 0 00 2 2 3 2 0 0 0 0 2
Polycentropod(die(7) 0 01 0 0 0 0 0 I 0 0 1
Hydropsychidae(5) 0 20 I 4 0 2 6 I 3 0 0
Odontoceridae(10) 0 00 0 0 0 0 0 0 0 0 I
Leptoceridae(10) 0 00 0 0 0 0 0 0 0 I 1
Goeridie(10) I I0 0 0 0 0 0 0 0 0 0
Lepidastomatidae(10) 0 00 0 0 0 0 0 I 0 0 0SericostosatIche (10) 0 01 I I I 1 I 2 2 I 3UpulIdie(5) 2 23 2 0 1 0 0 0 0 0 0Sisuliidae(5) 0 41 0 3 2 0 0 0 0 0 0Ceratopogonidae1/1 0 00 0 0 0 0 0 0 0 1 0Chironoadae (2) 3 68 20 12 9 7 9 14 31 là 16
Eep1didae(/) 1 00 1 3 0 3 0 4 3 3 5
RhagionIdie1/1 0 10 I 3 0 I 2 0 0 0 2
FIGURESIN PARENTHESESINDICATETHEBIOLOOICALWORKINOPARTY(BMWP)SCOREFORTHEFAMILY.
1/1000SCORINSTAXON.
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Appendix7
A30OKEHAMPTONBYPASSCHEMEMACROINVERTEBRATSURVYOFTHEWESTANDEASTOKEMENRIVERS.
THEMACROINVERTEBRATEFAUNAOFTHERAILWAYSTREAMDOWNSTREAMANDUPSTREAMOFTHEBYPASS.DECEMBERIst.1987
D/SBYPASS

SPECIESLISTWITHNo.PERSAMPLE
Lumbriculidae
Lumbricidae
Pediciarivosa
U/SBYPASS

SPECIESLISTWITHNo.PERSAMPLE
Polycelisfelina 120
Ancylusfluviatilis 32
Sphaeriidae 4
Luebricidie
OtherOligochaeta 32
Gaemarusp les 168
Baetisrhodani 108
Baetis•uticus 4
Rhithrogenas micolorata1
Protonemuraeyerl 4
Nemouracambricagroup
Leuctrasp.(nigra?) 52
Chloroperlatorrentium
Helodessp. 12
Elmisaenea 1
Rhyacophiladorsalis 16
Agapetussp. 140
Philopotamusmontanus 72
Plectrocnesiasp.(?) 1
Lypesp. 4
Diplectronafells 60
Potamophylaxgroup 24
Micropternaseguax
JuvenileLimnephilidae44
Beraeas urus 1
Sericostomapersonatum 2
Tipulasp. 4
Dicranotasp. 4
Chironomidae 32
Simuliidae 220
(incl.Simuliumcryophilumop.
Simuliumornatumgroup)
TOTALNo.OFINDIVIDUALS3 TOTALNo.OFINDIVIDUALS1214
INDICESOFENVIRONMENTALQUALITY INDICESOFENVIRONMENTALQUALITY
TOTALBMWPSCORE • 6 TOTALBMWPSCORE • 146
NUMBEROFSCORINGTAXA• 2 NUMBEROFSCORINGTAXA= 23
AVERAGESCOREPERTAXON•3.00 AVERAGESCOREPERTAXON•6.35
DISTRIBUTION SHEET
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